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THE GOVERNMENT SUIT FOR THE CANCELLATION OF 
THE BELL TELEPHONE PATENTS. 


A suit for the cancellation of the Bell telephone pa- 
tents was brought by the United States before an Ohio 
cireuit court, in the city of Columbus. Much was hoped 
for from this action, but it has received one defeat 
already. The question of jurisdiction by a circuit 
court over a company not in its district was raised. It 
was decided that the Bell Company, being a Massa- 
chusetts corporation, was outside of the jurisdiction 
of an Ohio court. Although a stockholder in the Ohio | 
local companies, this was held not to be sufficient con- | 
nection to establish a partnership. The opinion was a 
long one, covering 52 pages of type writing. The de- 
cision was given without prejudice, leaving it open for 
the plaintiffs to bring suit elsewhere. The government 
is just where it started from, with one exception. It 
can bring a motion in the Supreme Court for a man- 
damus compelling the hearing of the case by the Ohio 
tribunal. 

The objections to bringing the case in Massachusetts 
were that, it being the home of the company, a bias 
favorable to its interests was to be feared. This de- 
cision, unless overruled by the higher court, virtually 
restricts the place of proceeding to the Massachusetts 
circuits. Itis in another sense an unfortunate decision. 
It virtually tends to establish the fact thata monopoly, 
as stockholder, can perpetrate injustice in outside States 
as a stockholder in local companies, while it is protect- 
ed in its own State by association and business in- 
terests. 

On January 24 the united telephone suits come be- 
fore the U. 8. Supreme Court on appeal. Burdened 
by concessions and incomplete as records of the full 
facts, a great deal is not to be hoped for from these 
cases. If, as the final outcome, the patent can only 
have its claims restricted to conform in some sense to 
the specification, some good will then have been done. 
At present the patent is held to cover all and every 
mode of transmitting speech electrically. 
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THE STATUE OF LIBERTY, NEW YORK. 


Now that Liberty has been dedicated to her task of 
enlightening the world, there are some timorous minds 
who fear that something will happen to overthrow her. 
Where such a mass towers aloft in an exposed posi- 
tion, there are, of course, dangers ; but investigation 
shows that all that human foretliought could do pro- 
bably was done to insure her safety and permanency. 

There are five dangers to be feared, namely, earth- 
quake, wind, lightning, galvanic action, and man. If we 
should have an earthquake of such force as to bring 
down the goddess, the ruin of New York would be 
so universal and complete that little thought would 
be wasted on her disappearance from her pedestal. 

Man may some day pull down the statue, just as 
he has built itup—as the Communists overthrew the 
Colonne Vendome in Paris. Or a hostile fleet may 
take it for a target—as the Turks bombarded the 
Acropolis, in sheer wantonness. But such a fate could 
not be averted by any mechanical device in connection 
with the statue’s ‘‘setting up.” It would hardly be 
practicable, desirable, or artistic to inclose Liberty in 
shell-proof armor, 

The statue’s power to withstand the shocks of the 
wind may be considered as satisfactorily provided for. | 
There are four upright iron posts, which support the | 
whole framework inside. According to the plan de- 
signed by Mr. C. ©. Schneider, civil engineer, these 
posts are bolted to six steel girders set upon the ped- 
estal, having four similar girders let into the masonry 
at right angles to and below them. 





ing an outside resistance of 20,000 pounds to the square 
inch for the girders, which were made of % in. stec|. 
the moment of resistance of each one was found to |). 
787, or 48 more than required. The steel, moreover. 
was tested for a breaking pressure of 80,000 pounds 
to the square inch instead of the 20,000 allowed in the 
calculation, so that the safety of the girders may |). 
regarded as assured. But there are also backing plat+s 
and rods attached tothe main posts and girders, great 
ly increasing the strength, and there is little doubt 
that before the statue could be overturned by the wind 
the pressure on its plates would be sufficient to tear 
them apart. 

Against lightning, provision has been made by so) 
dering four % in. copper rods to the inside of the statue 
against the external copper plates to a height of 15 ft 
above the pedestal. These rods pass through the ped 
estal, euch inside of a 4 in. iron pipe tamped with coke 
dust, extending 5 ft. below low tide level in the earth, 
In the lower four feet of these pipes the copper rods 
are closely "coiled like springs, thus giving a greater 
mass of metal in the wet ground connection. While 
therc are some who insist that the mass of metal in thy 
ground should equal the amount exposed to the light 
ning, it isprobable that in this case the protection is 
sufficient. The statue itself is the best kind of a con- 
ductor as far as her pedestal; hence no outside rods 
are needed, and the copper rods extending into the 
ground will doubtless carry off any flashes that Liberty 
may attract. In any event, no damage would be done 
to the statue by a stroke of lightning, but only to the 
pedestal to the extent that the rods were unable to 
carry off the current. 

Against galvanic action, an ingenious insulation of 
the copper from the iron framework has been employ 
ed, the insulating material used being asbestos cloth 
soaked in shellac; and the device has been managed 
su cunningly that in no place do the two metals come 
in contact with each other. It was at first feared 
that the durability of the statue would be threatened 
by the great expansion and contraction it would be 
subjected to under different temperatures, thereby 
wearing out the copper rivets, or even straining the 
frame. Experience so far has shown that the mottled 
or corrugated surface,due to the hammering the copper 
had received, has prevented much of the expansion 
that the direct rays of the sun would otherwise have 
caused. No twocontiguous parts received the same 
amount of heat, and the expansion in midsummer was 
found to be much less than had been feared. Whether 
expansion and contraction will eventually produce a 
serious injury of any kind cannot now be decided ; but 
the indications are not at all alarming. 


Se Oe 
EFFECT OF THE USE OF WHITE PAPER UPON THE EYES. 


Many believe the eyesight is impaired by the use of 
white instead of colored, or at least tinted, paper, and 
at times the subject comes up for discussion. So far 
as we have seen, no positive evidence has yet been se 
cured to prove the injurious effect of white paper on 
the eyes, and some recent inquiries lead us to doubt if 
such evidence is to be had. 

A company engaged in the sale of tinted paper re- 
cently urged us to say a word against the use of white 
paper for ‘‘ billing, letterheads, records,” ete., for that 
it does more to keep the oculist and optician busy than 
any other cause. Further along they say: ‘* There is 
no doubt that, in a few years, tinted paper will be used 
for purpose above named [billing, letterheads, records, 
etc.], and the white paper now used will be an excep- 
tion to the rule. In the interests of the clerks and 
bookkeepers, we appeal to you,” ete. 

Dr. St. John Roosa, one of the best authorities on 





Mr. Schneider found the greatest amount of surface | 


; exposed to the wind to be 3,475 sq. ft., and the central | 


point of the wind’s pressure to be 62 ft. above the | 
base. Then, estimating the greatest wind pressure to 
be looked for in this latitude at 100 pounds to the 
square foot—a pressure that would be reached only | 
when the wind was blowing at the rate of 140 miles an 
hour—the pressure of the wind at the foot would be 
8,475 & 100 K 62 = 21,545,000 foot pounds. The centers 
of the main posts rest upon the girders at a distance, 
or one side, of 17°38 ft. from the centers of the bearings | 
of the girders in the masonry, and, on the other side, 
at a distance of 13°78 ft.; consequently, the utmost pos- | 
sible wind strain on the points of support of the 
21,545,000 

—— = 1,239,600 on one side, and 

17 38 





statue would be 


al, 545,000 
= 1,563,100 on the other side. 





1: 3: 78 

The weight of the statue was given to Mr. Schneider 
as 160,000 pounds by one authority, and as 400,000 
pounds by another. The greater weight was taken in | 
calculating the bending moment on the girders, while 

the lighter weight was used in calculating the wind 
strains, thus producing in each case the greatest strain | 
to be provided against. It was then found that the| 
greatest moment of resistance required in the supports | 
2083 


| 


was 2,083, or for each upper girder Assum.- | 





abstruse branch of the paysics of light eee) illustrations of 
polarized crystal sections.— 2% illustrations.... 


- = 604. 
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the eye hereabout, said, when his attention was called 
to this: “I have never yet noticed any special ill 
effects upon the eye from ‘ie use of white paper. I 
have treated nany bookkeepers and others who work 
| with the pen, and do not remember to have heard any 
| complaints against white paper, nor any commenda 
tions for tinted paper. My investigations show me 
that a principal injury to the eye comes from improper 
arrangement of the light when writing.” 

He says he does not believe that people who use 
tinted paper for writing are freer from eye troubles 
than those who use white. As for himself, he has used 
both, first one and then the other, hoping to be able 
to note the different effects upon the eyes. None, how- 
ever, were observed. Dr. Roosa might have gone a 
step farther, and said that instances could be cited 
where those accustomed to white paper having sud- 
denly changed, and adopted that with a decided tint, 
found a mal-influence exerted on the eye, and were com- 
pelled to go back to white paper. 

It is well known that using the eyes too much or in 
bad lights will serve to hasten the development of my- 
opia, presbyopia, strabismus, and dantonism where 
1ere is hereditary inclination; but there is no record 
of a case, so say the authorities, where the use of white 
paper hastened or the use of tinted paper retarded 
{such development. It is not likely, therefore, that 
| tinted paper will replace white in the business trans- 
actions of the future. 
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THE NEW NORTH. The country north of us is not all Aretic, however ; 
&. Far to the north, amid the streaming splendors of | farfrom it. ‘Those who know best, hardly realize how 
the aurora, the Scandinavian located the blissful realin | vast is the new domain of arable land which has 
of the Walhalla. Nor was it alone the dwellers near | just been opened by the completion of the Canadian 
the home of these lambent lights that felt the glamor | Pacific Railroad, and how much more remains yet to 
of their fascination. The Hebrew poet speaks of the|enter. A new north, vast in resources of all kinds, 
chambers of the north—the city of the great King. , stands ready for occupation. Wheat is raised 1,500 
Northward points the faithful steel of the magnetic| miles beyond the boundary of the United States, 

We have seen something of the immensity of the 


compass ; northward hies the hardy explorer, recking 
not the periis of the toilsome way. wheat fields tributary to the Northern Pacific Rail- 


Thus it comes that we already know the Arctic}road. The statistical report just issued shows an ac- 
regions far better than we do the Antarctic, although |cumulation of over 382,000,000 bushels at terminal 
a new interest appears now to be kindling in the latter, | points. It seems but yesterday that this vast empire 


was generally believed to be a frozen waste, and Jay 
Cooke was ruined by being so far in advance of the 
people in his knowledge of this region and of its 
resources, and by investing money in developing it 
before the public were prepared to follow. Such an 
other region is tapped by the Canadian Pacific Rail 
way. It appears that low prices for wheat have come 
to stay when the illimitable Northwest and North, 
| by the aid of improved machinery, vie with India and 
labor at five cents a day. Older wheat fields must, in 
many cases, be abandoned as unprofitable in com 


and several royal societies in Great Britain, aided by 
colonial governments of Victoria and other Australian 
provinces, propose ere long to set on foot expeditions 
to explore thei. 

But the expeditions of our day thus far have been to 
the northward. The story of De Long, Nordenskiold, 
Ray, Greely, and others need not be here rehearsed. 
The sad mortality of the expedition commanded by 
the latter was due, as he himself says, to preventable 
causes; and his experience has demonstrated that | 
sanitary precautions are practicable which will finder 





life not merely tolerable, but positively enjoyable, in | parison. 
any climate, even the severest yet visited. The diffi-| Nor is it wheat alone that flourishes in the new 
culty is to insure a sufficiency of supplies where nature| North. The grandeur of the Canadian forests is 


probably the one salient feature known to everybody. 
Lieut. Schwatka, in his book ‘‘ Along Alaska’s Great 
River,” describes the vegetation of the southwest coast 
of Alaska as rivaling that of the tropics in its luxuri- 
ance, forming a tangled jungle, and trees even grow 
from the tops of the totems of the natives. 

The latest discoveries indicate that the greatest sur 
prises may prove to be in regard to the inineral wealth 
| of these northern regions. It was this part of the con 
tinent that was first upheaved in the dawn of the 
archean ages. Gold in 
many places in Alaska. The most stupendous deposit 


does not provide them. This is not always necessarily 
the coldest nor the most northerly region—as witness 
the recent famine on the coast of Labrador. 

The recent ascent of Mount St. Elias by Lieutenant 
Schwatka has been sufficiently exploited by the New 
York 7'imes, under the auspices of which the expedition 
was organized, and a word in passing may be sufficient 
for taking with him a 
colony of Eskimo in furtherance of a several years’ task 


mention of Gilder’s project 





of becoming acclimated in a long tug to reach the pole. | 
Less notice has been taken by the daily press of the 
expedition of Lieut. Peary to the east coast of Green- | 


existed paying quantities at 


land, the prospectus of which was presented to the|of copper in the world has just been discovered near 
National of Sciences at Washington last 
April 

It seems strange, and yet he asserts it to be true, that 


Academy Sudbury Junction, on the Canadian Pacific Railway, 


north of Lake Superior. A rough estimate makes the 
field 4 miles long, 1,500 feet wide, 200 feet deep, mostly 
| sulphuret of copper easily reducible, and containing 
50,000,000 of which laid 


New York as cheap as 4 cents a pound—duty excepted; 


no determined effort has been made to reach this coast. 
Two methods are practicable. 
on the west coast, thence going down to Cape Fare 
well, and up along the east coast. This might take two 
years. The other method, which he prefers, is to land 
at Whale Sound, 
it about the 80th parallel, a distance of less than 400 
The and 
abundance and 


The one is by landing tons inetal, can be down in 
}and, when worked, will necessitate the stoppage of all 
other mines from the inability to compete in price. 
The great work of the year has been the completion, 
many the 


opening to traffic of the Canadian Pacific Railway, over 


and cross to the east coast, reaching | 


years before time contracted for, and the 
natives are friendly 
abundant, the of musk 
indicating the existence of fertile lands in the interior. 


His outfit, as exhibited to the Academy, was one of 


statute miles. game 
the whole length of which trains began running regu 
larly last July 


last fall, and was operated as far west as Canmore, a 


Ox reindeer 


It was indeed substantially completed 
unusual lightness and strength. | distance of 2,329 miles from Montreal. This railroad is 
A few years ago, the Hudson’s Bay Company sold to 


the Dominion of Canada the jurisdiction of all its posts 


now the shortest transcontinental route, and owing to 
its easy grades and perfect equipment, very fast time is 
scattered throughout the northern part of this con made by the schedules of next year, 
tinent. 


systematic series of observations of the climate and 


expected to be 
A few years ago, the government undertook a| this consummation being deferred one year on account 
of the imprudence of running too rapidly over a new 
roadbed. 

A letter from Mr. Van Horne, vice-president of the 
road, gives The 
traversed has a climate resembling in the east that of 
the that 
remarkable that 


navigation of Hudson’s Bay and the coast of Labrador, 
with special reference to the practicability of naviga 
tion and the construction of a railroad from Winnipeg the following information region 
to Fort Churchill, affording a much shorter route from 


the Pacific Ocean to Liverpool than any now used. | 


northern and central New York, and in west 
Iilinois. It 


while snow blockades interfered 


Since her return from the Greely relief expedition, the | of northern lowa and is 
Alert in the | 
stations, to leave supplies and to relieve the men after | 
year of at On the 15th of 


October last, the Alert returned to Charlottestown after 


steamer has been employed visiting during all last winter 
so seriously with the Central and Union Pacifie rail 
ways, the Canadian Pacific was almost entirely unim- 
This is attributed but to 


the method of constructing the wide 


one service a station. 


not to lack of snow 


peded. 


her closing voyage in this work, the observing parties road, with cuts, 
having now all been withdrawn. She reports that the 


channel is generally open only in August and Septem- 


which enable the wind to sweep through them and 
keep them clean 

The writer was visiting on Canadian soil, though 
not at Winnipeg, at the time when the railroad for 
Hudson's Bay begun He at 


tending the fourteenth annual meeting of the American 


ber, as the ice fields come down in September or early 


in October and close it up. The walrus, whale, and 


porpoise fishing is recommended as highly profitable. was was at Toronto 


Only two American whalers are now in Hudson's Bay, 


and they have established a rendezvous at Marble! Public Health Association, the first, however, that was 
Island, near parallel 63°, in the northwest part of the! ever held on Canadian soil, and for this reason one of 
bay, and on that island several graves and numerous | peculiar interest Among the members was Dr. Rus 


Notwithstanding the shortness of | sell, health officer of Glasgow, Scotland, who had just 


for the 


relics were found. 


the season of navigation, ground was broken returned from a trip across the Canadian Pacific Rail 


proposed railroad at Winnipeg the first week of| way, and reported—having of course examined the 
October country with a professional eye—that he found germ 
Among the voyagers on the Alert in her trip just | diseases prevailing at settlements along the road, new 


this seems to have been the most 


McNaughton, 
read before the Albany Institute last spring 


they and 


characteristic feature of his address to the 


mentioned was James whose paper, were 


as 


gave a Association 


graphic account of adventure in and about Hudson’s| Perhaps, had another gone over the same ground, his 
Bay, and was attended by one of the largest audiences | attention would have been directed more to other 
ever gathered at an Institute meeting. Among the! matters. It should seem, however, that the same 


trophies exhibited was theskin of an immense polar| thoroughness in sanitation which has redeemed Mont 
bear with which Mr. McNaughton had a life and death 


He was much impressed with the abundance 


real from smallpox might be equally effective through 
the Domin 


Canadian winter is generally inimical to bacteria 


struggle out ion especially as the severe cold of a 


of game and the inexhaustible supply of valuable fish 


Whales and walruses abound. Noticingoneday aschool Year by vear the Canadian and the American peopl 


of 70 or 80 walruses swimming away, he feelingly por- | are becoming more nearly united 


trayed his emotion at the sight of $10,000 or $12,000 The writer found at Toronto, where it was least to 
thus gliding away unhindered. The whole region he have been expected, expressions of a desire for the 
pronounces a sportsmnan’s paradise, and predicts that | union of both countries. Canadian sports have come 
it will become a popular pleasure resort when the | in upon us like a flood of late It is not a long time 
southern end of the bay shail be connected with | since most of us saw, for the first, the Canadian tuque 


Montreal by rail. Bathing in the bay was not too cold | and toboggan. Last winter all Albany was alive with 


for comfort in August i them, and so it will be soon in other Northern cities 








It would be but a tame and unfaithful portrayal of 
the North that should omit to give a prominent place 
to the grand and sublime scenery of so many landscapes 
and waterscapes there. When the prevalence of cholera 
two years ago in southern Europe turned the tide of 
travel to the North, Norway ceased to be to many a 
terra incognita, and it was found that even the Alps 
beside the land of the midnight sun 
Arctic of the New 
Indeed, itis almost expected that southern 
will Rev, Dr, 
Canfield, of Brooklyn, has already announced his in 


paled in glory 
No less is this true of the 
World. 


Greenland 


scenery 


become a summer resort 
tention of inaking a trip there next summer 
Last winter the William Bradford gave 


course of readings, illustrated by stereopticon views, of 


artist a 
the scenery of Greenland, which vividly depicted its 
weird Mr. Bradford has ex 
pended $75,000 in fitting out these expeditions in the 
interest of art alone. 

Probably all other regions of the world must yield 


and unique sublimity 


the palm to Alaska for grandeur and beauty combined 
in infinite variety of the 
coast, teeming with vegetation as luxuriant as that of 
the Amazon, yet alongside of snow-capped mountain 


The sail among the islands 


peaks and stupendous glaciers, combines the beauty of 
the inland sea of Japan or of Lake George with the 
grandeur of the Alps, of Indeed of the Himalayas ; and 
had the beauty-loving Greeks of classic ages beheld 
that far off-hand, would have 
planted Olympus, the abode of Jove, the lofty thun 
derer, beside the Norseman’s Walhalla and the “city 


of the great King 


there doubtless they 


” 


— ee 
Tinned Springs A Curious Experience, 
Recently, a Birmingham manufacturer had occasion 
to endeavor to voat the surface of some hardened and 
tempered steel springs with tin, a bright and non-cor 
rodible article being required. The springs are ( shaped 


and are about half an inch wide, terminating in two 


points, by which they are held, and on which they 
swivel. Large quantities of them had been previously 
galvanized, and it was found perfectly easy to coat them 
with zine, and so regulate the temper in the first in 
stance that the springs retained the necessary temper 
when finished 
first 


be lowered and the spring softened 


When, therefore the attempt to tin them 


was made, it was thought that the temper would 
but the contrary 
of this was the case. The springs were hardened in oil 
to the 

the tinning was effected, As 


it on testing that they were so brit 


and then tempered proper point, after which 


soon as the springs were 
found 
least 


A long series of experiments contirmed this 


tinned was 
tle that the 
fragments 


pressure caused them to break into 


remarkable result, and it was eventually found neces 
sary to pursue an entirely different course 
heated 


aside for a day 


The springs 


are to a white heat and hardened in oil, being 


then set aud allowed to dry. In tem 
pering them, they are allowed to reach a dull red heat, 
it that 


obtained 


and is found when su bseq ue ntly tinned, the 


right temper is The most remarkable fea 


ture in the case is that, unless the springs are hardened 

and tempered, the tinning has no appreciable effect on 

the hardness or temper of the steel, It would, there 

that the by 
| 


hardening and tempering the steel leads up to this 


fore, appear molecular change effected 


remarkable action in tinning. At present the cause is 

not clear, but some of our readers may be able to throw 

some light on this matter Industries 
—> + 6+ 
Paul Hert, 

Paul Bert 


of France 


noted as an extreme radical in the politics 


and also asa scientist of some merit, died 


on November 11, He was born in Auxerre, Oct, 19 
1833. In 1868 he was appointed Professor of Physi 
ology in the Faculty of Sciences of Paris His 


scientific researches included many experiments on the 
of at 


were used to secure the conditions for his experiments, 


factors existence different altitudes Balloons 
In recognition of his scientific work, he was awarded in 
August, 1875, the of the 
April, 1882, he was elected a member of the Academy of 


Sciences 


biennial prize Institute, In 


During the last ten years he has been much 


interested in political life, having been Minister of 
Public Instruction under Gambetta He received 
the appointment of Minister of France at Hue, the 
capital of Anam. He was occupant of this position 


when he died. His published writings include scientifie 
and political treatises, 
ee ie oe ee 
JussK H 


this paper, and favorably 


Lonp, for several years connected with 


known as a writer of ability 
on machine shop topics, committed suicide on the 10th 
inst., by shooting himself on the wrave of his wife, who 
died last May 

Mr 


shop 


Lord was thoroughly home in the machine 


thie 


at 
and 
of 


Tie 


and his hints on proper construction 


handling of machinists’ tools and the arrangement 


machines in the shop made him widely known in 


As a 


eqquairs 


chanical circles writer 


Mr. Lord had few 


others than those of his friends and 


mechanical subjects 
be felt by 
aqguaintances with 

The with 
many others, laments the death of Jesse H. Lord. 


on 


and | lowe will 


whom he came in personal contact writer 
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THE ABENDROTH & 
ROOT BAFETY 
BOILER. 

The Abendroth & 
Root safety boiler is 
iliuatrated in the 
cuts accompanying 
it is of 
interest as being a 


this article, 


successful safety boil 
er. It not only is 
non-explosive, but 
the same peculiari- 
ies which make it so 
also conduce to econ 
omy of working, on 
account of the sub 
division of the water 
into small nasees, 
freedom of cireula 
tion, and large heat 
ing surface. Cheap 
ness of conatruction 
and facility «f repair 
follow from the use 
of straight tubing 
only in its construe 
tion. 

The boiler proper 
is inclosed in a fire 
chamber over a4 
grate. This chamber 
is conveniently made 
of brick, with iron 
front and cleantng 
doors. A rack of 
small tubes, four 
inches in diame 
ter, is supported in 
an inclined position, 
and constitutes the 
steam generating 


portion, The tubes 


uuts. Feed water enters at the 
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are connected continuously! part of the fire chamber, and at the rear have two con- 
throughout by return bends, held in place by bolts and | nections. One is with the rear of the tubes by means 
lower and rearward | of several up-takes, one for each horizontal pipe. The 
| other is with a horizontal transverse pipe, which acts 
jas steam dome. To it the steam pipe is connected. 


END TUBE CONNECTIONS. 


| steam, are shown in the longitudinal view, partly in 
| dotted lines. 


THE ABENDROTH & ROOT SAFETY BOILER. 


The steam connections for both steam gauges and 
water column are taken from the front end of one of 
the large pipes. The water connection for the water 
column is taken from one of the down-takes at the 
rear of the boiler. 

These connections, and also that for feed water and 


The position of the different doors is clearly shown, 
and illustrates the ease of access for purposes of clean- 
ing. Independent of the convex shape of the heating 
surface, that cannot retain flue dust, the accessibility 
of all parts makes the cleaning a simple matter. | 
The methods of support at front and rear are 
cast-iron beams with intermediate bridge wall 
blocks, for disseminating the heat, which can be 





seen in the same view. 
The tubes are arranged alternately, as shown in 


end of the boiler into a transverse pipe, connecting | the rear elevation and in the sinall cut of details. 
with the tubes, that acts as mud drum for the collec-| This favors a more thorough mixing of the pro- 


tion of any sediment that may form. 


The upper and | ducts of combustion and absorption of heat. Were 


forward end of the rack. of tubes connects with larger | the series of tubes arranged vertically above each 
horizontal pipes. These run back through the upper | other the gases from the fire would have unobstruct- 


h 
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ed channels through 
which to pass. As 
it is, in the actual 
construction, the cur 
rents are continually 
broken up by meet- 
ing new tubes, so 
that their heat is 
most effectually 
taken from them, 

The claims to safe- 
ty in this boiler rest 
on the strength of 
tubes and on the 
fact that under 
heavy pressure they 
do not tend to actu- 
ally explode. Little 
more than a rupture 
can happen. Even 
if a tube exploded it 
could do no harm to 
life or property, the 
aceident would be so 
local and slight in 
amount, 

The facility of re- 
pairs is also to be 
noticed. To replace 
a tube after the fire 
is drawn and the 
boiler is empty, all 
that is necessary is 
to remove two return 
bends at the rear 
and two correspond- 
ing ones at the front, 
when the _ injured 
tube with its com- 
panion can be pushed 
out of the front door. 
Then a new pipe can 
be inserted, the whole being the operation of only a 
few minutes. Even drawing of the fire is not absolutely 
necessary for this operation. Its heat can be reduced 
sufficiently by banking. As all the work is done 
from the outside, the gases from the banked fire will 
do no injury to the workmen. Thus almost all neces- 
sity for specially skilled labor is avoided. The repairs 
are a matter to be executed bya machinist. The boiler 
maker is never required. The relative sizes of pipes are 
illustrated in the cuts. The boiler there shown is sup- 
posed to have four inch pipes in its rack, with fourteen 
inch horizontal pipes. These boilers are used in some 
instances under a steam pressure of 250 lb. to the square 
inch, thus demonstrating their absolute safety, and are 
giving most satisfactory results. They are also in ex- 
tensive use in this and all other countries. 

Manufactured and supplied by the Abendroth & 
Root Manufacturing Co., No. 28 Cliff St., New York. 
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LONGITUDINAL VIEW OF BOILER 





AND SECTION OF SETTING, 



























END VIEW OF REAR OF BOILER. 
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CAR COUPLING. 

The accompanying engraving represents a car coup- 
ling which has been patented by Mr. A. H. Boies, of 
Hudson, Mich. Ina central vertical slot in the draw- 
head is a combined coupling hook and link rigidly con- 
nected to a shaft passing through the drawhead. To 
the shaft are secured arms, connected by chains with 
arms on a shaft mounted in proper bearings secured to 
the under side of the car. By turning this shaft in the 





BOIES’ CAR COUPLING. 
proper direction, by means of crank handles at either 
end, the links may be elevated. A second shaft is 
mounted in bearings in the end of the ear, and is pro- 
vided with a forked arm whose fingers press, when 
thrown upward, upon each side of the hook. To ope- 
rate this coupling, one of the links is allowed to assume 
a vertical position, with its link portion resting against 
a stop extending across the lower part of the slot in 
the drawhead. The link of the approaching car is ele- 
vated so that its link will drop over the hook of the 
other coupling. ‘To uncouple the cars, the upper shaft 
is turned so as to throw the fingers of the fork for- 
ward and upward, so that they will raise the link from 
the hook. It will be seen that the cars may be coupled 
and uncoupled without entering between them. 
- ++ o+e- 
CAR BRAKE. 

This brake is designed for use in connection with 

passenger cars as an auxiliary brake, adapted to stop 


The rods are adapted to be operated upon by a piston in 
a steam cylinder placed under the tender of the engine, 
the ends of the piston rods being furnished with buffers 
similar to those on the brake rods. The return stroke 


the necessity of introducing steam at both ends of the 
cylinder, When steam is admitted to the cylinder, the 
piston rod is forced out, and the brake rod upon the 
first car is moved. This in turn communicates the 
motion to the next car, and so on throughout the train 
| This rearward movement of one of the rods causes the 
| shoes on the forward trucks to engage with the toothed 
wheels, and thereby almost instantly stop the train. 
|The consequent shock is somewhat relieved by the 
| wheels of the rear trucks, which are left free to revolve. 
By means of simple connections the brake can be ope- 
rated from either the top or platform of acar. Pro 
| Vision is made for preventing the bending of the axles 
| under the strain brought upon them. 
| This invention has been patented by Mr. John Mor 
| row, whose address is P. O. Box 88, Philadelphia, Pa 
—><+ o>. 
One Hundred Vears, 





At the recent celebration of the hundredth birthday 
of M. Chevreul, the distinguished French chemist, he 
was presented with a copy of the number of the Ga 
zette Royale published on the day he was born, in Sep- 
tember, 1786. Commenting on the contrast of * then 
and now,” the Paris /igaro reminds its readers that to 
' realize the width of the gulf which is spanned by the 
| life of this single man, they must remember that on 
the day of M. Chevreul’s birth Marat was veterinary 
surgeon to the royal mews at Versailles, Danton and 

Robespierre were obscure provincial lawyers, Murat 





was preparing to enter a religious order, Ney was eking 
| out a seanty existence as a copyist, and Bonaparte had 
| just received his commission as lieutenant of 
|bombardiers of Autun, in the Regiment de la Fere. 


second 


Frederick the Great of Prussia had died only a few} 
days before Chevreul was born, Joseph II. was Em-| 
| peror of Germany, Catherine II. Empress of Russia, | 


| Gustavus Ill. King of Sweden. The bare enumera 
| tion of these names tells how completely France and 
| Europe have been transformed. During his century 
of life M. Chevreul has seen three Kings of France, one 
King of the French, two Emperors, three Republics, 65 
Marshals, 66 Ministers of Justice, 75 Ministers of Ma 
rine, 84 Ministers of War, and 92 Ministers of the Inte 
rior—or one for about every 13 months of his life. 
a ee oe 
APPARATUS FOR CLOSING APERTURES IN 


OF VESSELS. 


THE HULLS 





practical 
whereby a breach in 


a vessel's hull, from 








MORROW’S CAR BRAKE. 


the train suddenly when necessary. When used in con- 
nection with freight cars, it serves all the purposes of 
an ordinary brake, and yet is capable of instant appli 
cation, to thoroughly brake the train when moving at 
a high rate of speed. Fastened to 

near the inner face wheel 
formed with a toothed periphery, as shown in the en 
graving. 
faces of the teeth of the wheels-on one truck will face 
in a direction the reverse of the vertical faces of the 
wheels upon the other truck. Between the 
each truck is mounted a shaft, carrying blocks formed 
with oppositely extending arms, held in line with the 
toothed wheels. These arms are encircled by springs 
bearing against angular faced brake shoes, adapted to 
upon the arms. The springs 
relieve arms from the sudden shock 
brought to bear upon them when the simultaneous 
end of the brake is 
between which the 


the axles of the car 


of each is a second wheel, 


axles of 


slide a limited distance 
the shoes and 
engagement of the shoes at each 
made with the teeth of the wheels 
brake is centered. Each set of brakes operates inde 
pendently, that is, the brakes on the forward truck 
are operated while those upon the rear‘one are idle, and 
vice versa. Supported at each side beneath the car, 
and between the car wheels and 
rod. The ends of these brake rods project beyond the 
ends of the car, and are provided with buffers. The 
rods are provided with springs and are suitably con- 
nected with the brake blocks, so that the shoes are nor- 


toothed wheels, is a 


These wheels are so placed that the vertical 


mally held out of engagement with the toothed wheels. | 


a collision or other 
cause, may be effect 
ually 


either the 


closed from 


inside or 


outside of the ves 
sel. For closing the 
opening from the 


outside a frame made 
of any appropriate 
size and weighted to 


sink in the water is 
used. To the edges 
of one side of the 


plate are secured 
wooden strips, at 
tached to which are 
cushions of rubber or 
other suitable material. The frame is lowered over the 
apertures from the deck by ropes secured to eyes in 
one edge. The pressure of the water causes the plate 
to hug’ the hull, so that it will prevent all, or nearly all, 
the cushions forming 
water tight joints between hull 
The the 
plate is provided with several bolts, to 


the inflow of water to the vessel 
the 


and frame. inner surface of 





which ropes may be attached, in order 
to secure the plate in place from the 
inside of the vessel. 

In Figs. 2 and 3 the frame is applied 
from the inside to close an opening in 
the bottom of the vessel, while in Fig. 
4a side opening is closed from the in- 
side. In these cases a brace bar is ar- 
ranged to be held across the opening 
in such a way that a screw passing 
through its center can be forced against 
the plate placed over the aperture. 

This invention has been patented by 
| Mr. John Speirs, of 92 Zabriskie 8t., 
Jersey City, N. J. 


_- ee 
To produce a good gloss on linen, 
pour a pint of boiling water upon 
two ounces of gum arabic: cover it, 
and let it stand over night. A tea 
spoonful of this is added to the 
starch. 


of the piston is made by a spring, which thus obviates | tal partition having a curved outer end which 


The invention here illustrated is intended to provide | 
| 
means) 





STEAM GENERATOR. 
Placed centrally within the boiler shel] is a closed 
eylinder, provided with horizontal tubes placed ra 


dially. In each of these tubes is placed a horizon- 
¢n- 

| . . : 

| tablishes communication between the upper and 


| ° . : : 
|lower chambers. The inner end of each partition 


projects beyond its tube and is twisted at right angles 





(as represented in the lower figure), and extended close 


| : , ; . 
}to an annular partition which is placed inside of the 
| A short 


| distance above the upper edge of this partition is 


cylinder, and is open at the top and bottom. 


| “a 
| placed a curved annular flange, secured to the inside 


of the cylinder. The cylinder is supported by pipes 


opening into the cylinder, and which connect at their 


lower ends with a circular pipe placed around the 


grate bars between the latter and the shell, The sup 














STUTSMAN & COLE’S STEAM GENERATOR, 





| ply pipe opens into the annular partition a short dis- 
The cylinder is provided with 
pipe, safety valves, etc., and 


tance below its top 
the 
| the shell has the usual smoke stack, doors, ete, 


usual steam outlet 


The cold water enters the annular partition, de 
scends toward the bottom, and is heated by the fire ; 
it then passes into the space between the partition and 
cylinder. From there it rises either directly upward 
or into the lower chambers of the lower tubes, passes 
to the outer ends and then back through the upper 
then uptil it 
reaches the edge of the annular partition, over which 
it flows. 
splashing against the dome of the éylinder and directe 


chambers ; through the upper tubes 


The curved flange prevents the water from 
the flow of water from the outside to the inside of the 


partition. 
through the tubes, and the sediment 


The water is rapidly heated in its passage 
flows from the 
cylinder into the tubes, and finally settles in the ciren- 
lar pipe at the bottom 

This invention 
Stutsman and David Cole 


patented by Mr. Henry 
Particulars can be had by 


has been 


aidressing the latter at Portland, Oregon. 
>+eore 
THE Age of Steel understands that $80,000 has been 
offered for a patent just issued to a Pittsburg gentle 
man for a rod rolling mill. The 
ple, and combines both the drawing and rolling pro 


mechanism ts sim 


cesses, accomplishing the work in a rapid and most rat 
isfactory manner 
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SPEIRS APPARATUS FOR CLOSING APERTURES IN HULLS OF VESSELS, 
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CENTERBOARD FOR VESSELS. 

The centerboard here illustrated is so arranged that 
it may be almost instantly set and removed as the sail- 
ing conditions and emergencies may require, the ope 
rations being performed by the helinsman at the stern 
of the vessel. Where the centerboard is inserted the 
keel is made in two parts, as shown in the enlarged sec 
tional view, between which the side planks of the hull 
are held. ‘To the lower part is fixed a metal shoe hav- 
ing a longitudinal ranging slot, in which fits the upper 
Hollow metal plugs having 
fixed collars at their lower ends are passed upward 
through the keel, and are screwthreaded at their up 
per ends to receive screw collars, which, when screwed 


edge of the centerboard. 





McFALL’S CENTERBOARD FOR VESSELS. 


home, draw the shoulders tightly to the bottom of the 
keel and clamp the two parts together, the joints being 
all water tight. The serew collars project above the 
plugs to receive the ends of tubes, which are only long 
enough to substantially support rods whose lower ends 
are screwed into thimbles fixed to the upper edge of 
the centerboard; These thimbles have shoulders that 
fit tightly to the lower ends of the plugs when the cen 
terboard is in place. To the tops of the rods are at- 
tached ropes or chains, which are guided over blocks 
The tubes are 
firnuly braced by stay rods fixed to their tops and to 
the sides of the vessel. 


to within easy reach of the helmsman, 


Should the helinsman wish the vessel to drift or 
take leeway, he will unfasten the chains and let the 
centerboard fall away some little distance from the 
keel, and thus become inoperative. By drawing upon 
the chains, the centerboard may be again brought into 
une. 

Should the centerboard be run hard aground, the 
rods will be unscrewed from the thimbles, when the 
boat will be free. If the centerboard is lost, a new one 
can be easily set by pulling chains attached to the rods 
of the new one through the tubes, by means of lines, If 
at any time the centerboard is not needed, the chains 
are slacked off, and it is pulled on board by chains ar 
ranged to pass over either the stem or stern. 

This invention has been patented by Mr, David 
McFall, 218 Kast 35th Street, New York city. 

> 412+ a - 
A MEDICINE CHEST WITH MANY CONVENIENCES. 
The illustrations herewith represent a peculiarly 


partitioned and constructed medicine chest, of a 


HUTTON’S MEDICINE CHEST. 


flat shape, which has recently been patented by Mr.|muzzle loading scoring still more effectually ; 


Terry J. Hutton, of Pergus Falls, Minn. Fig. 1 is a 
perspective view of a piece of a struek-up metal strip 
for holding the lower euds of the vials in position, and 
Mig. 2 is a vertical section of the front end part of the 
chest when closed, illustrating the fastening, Figs. 3 
and 4 showing the chest closed and open respectively 


Scientific American. 


vial-holding compartments, one above the other, with 
a central compartment which can be used to holda 
drop measure, surgical needle, brushes, ete. The 
vial-holding sections are arranged to hold vials of dif- 
ferent sizes, the vials being securely held in pockets, 
but so that the labels indicating their contents can be 
easily read. The upper section of the chest is divided 
by transverse partitions and a longitudinal partition, 
to give compartments for holding plasters, bandage 
strips, ete.; but the partitions are shallow, to allow 
room for a handbook of directions attached to a cover 
which fits over this compartment. The lock used is a 
simple one for the purpose, so the chest may be easily 
closed or opened, and always carries its own key. 
When the chest is fully thrown open, and the lid set 
inclining in its open position, all the contents are ex- 
posed to view, and there is no necessity to remove 
some of them to get at the others. The inventor has 
likewise obtained a copyright on an appropriate trade- 
mark for this chest. 


—>+- 3+ 
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The chest forms a case composed of upper and lower | circumstances, it becomes.of very great importance 


main sections hinged together at one end, the lower | to ascertain what material best resists erosion by pow 
section being principally divided into two longitudiuual | der produets, or what treatment of the material js 


best calculated to increase its powers of resistance to 
erosion, 


———————— —> ++ +o ” 
UMBRELLA SUPPORT. 

By means of this simple device, an umbrella may be 
attached tothe side of a wagon, boat, baby carriage, 
ete., and held in any desired position. A clamp attached 
to the side of the boat is arranged to receive a tube held 
in position by aset screw. This tube may be placed in 
either of two sets of holes in the clamp, to hold itina 





Erosion of Gun Barrels by Powder Products, 

At a recent meeting of the lron and Steel Institute, 
a paper on this subject was read by Sir Frederick | 
Abel, and Colonel Maitland, superintendent of the 
| Royal Gun Factories, Woolwich. The peculiar action 
'of powder products upon the inner surface or bore of 
a gun, as they rush from the seat of the charge toward 
the muzzle, whereby more or less irregular scoring or | 
erosion is produced, is ascribable to the co-operation | 
of three causes, viz., a softening if not a fusing effect, 
exerted upon the surfaces of the metal by the high | 
heat of the explosion; an increase of this softening 
or fusing effect by the chemical action of the sul 
phur upon the metal at the high temperature to | 








which the surface of the latter is very rapidly raised ; | 
and. the mechanical action of the rush of gases, va 
pors, and liquid products upon the softened or fused | 
surfaces. The great increase which has been taking | 
place during the last twenty years in the power of 
artillery has brought the subject of the erosion of gun 
barrels into prominence, and it is not too much to| 
say that it now forms one of the chief difficulties to | 
be encountered by the maker of aheavy gun. As far 
as can be seen at present, its sufficient mitigation is 
the one great cifficulty which seems likely to impose 
a limit on the size and power of ordnance in the 
future. Erosion is of two kinds, technically known 
as muzzle loading scoring and breech loading  scor- 
ing, though both kinds occur to some extent in all 
muzzle loading or 





guns, whether breech loading. 
Muzzle loading seoring is produced by the rush of the | 
powder products over the top of the projectile | 
through the clearance, or windage, which has to be 


allowed for facility of ramming home the shot along 





| 


the bore ina muzzle loader. Breech loading scoring 
is produced by the rush of the powder products be- 
hind a shot, acting as a gas-tight plug, during and 
immediately after its passage through the gun. 

Muzzle loading scoring takes place almost entirely 
in* the upper surface of the bore, and its effect di- 
minishes greatly 4s the velocity of the advancing 
projectile increases, 


Breech loading scoring, on the 
other, hand, erodes the bore almost equally all round, 
and extends toward the muzzle, till the pressure of the 
expanded gas is so much reduced as to render it in 
effective. 








| 






It isevident that, cat. par., erosion will increase with 
the amount of the powder products, with pres 

sure in the bore, and with the duration of the 
time of action. Its inconvenience first began | 
to be seriously felt in the 7 inch muzzle loading | 
gun of 7 tons weight, which fired a charge of 
30 pounds of powder with ashell of 115 pounds. 

The great strides which have since been made 
in the weight of projectile and the amount of 
powder charge fired from heavy guns have 
resulted in increased rapidity of the deteriora 

tion of guns from this cause ; and now that it 

is proposed to arm the Benbow with 164 inch 
breech loading guns of 110 tous weight, which | 
will fire a shell of 1,800 pounds weight with a 
charge of 900 pounds of powder, the question 
of erosion becomes one of paramount import 

ance. The 7 inch gun above mentioned was 
able to fire about 600 full charges before the 
bore had become so badly scored as to require 
its interior to be fitted with a new tube; this 
number of rounds was increased to about 1,000 | 
by the introduction of an expanding copperigas 
check, fitted on the base of the 


projectile. | lower one. 


= 


TOSSO’S UMBRELLA SUPPORT. 


horizontal or vertical position. Near the upper end of 
the tube is a set screw, that holds a rod formed at its 
upper end with a right-angled arm provided with a 
disk serrated on one side. To this disk is clamped a 
similar one on an arm whose free extremity is concaved 
to fit the umbrella handle, which is retained therein 
by a clamp provided with a screw that presses against 
the back of the arm and secures the handle. It will be 
seen that the construction allows the placing of the 
umbrella in any suitable position for shielding the user 
from sun or rain. 

This invention has been patented by Mr. Hippolyte 
Tosso, of 227 and 229 Decatur St., New Orleans, La. 

— em - 
FLY CATCHER. 
The accompanying engraving represents a simple 


| device for catching flies, which has been recently pat 


ented by Mr. Z F. Xevers, of 208 Brannan Street, 
San Francisco, California. An approximately semi 
eylindrieal trough is provided with tongues, which are 
received in clips secured to the lower rail of the win 
dow sash, as shownin the large view in the annexed 
engraving. That side of the trough touching the 
glass is made plain, to fit closely against the glass, so 
that the flies on the window can readily gain access to 
the trough. Near the upper edge of this side is se- 


|cured a strip, arranged so as to form a barrier, pre- 


venting the return of the flies to the glass. The trough 
is partly filled with asuitable fly-killing liquid. The 
left hand upper view is a cross section through the 





“ 


XEVERS’ FLY CATCHER. 


The other two views represent different 


The adoption of breech loading further in-| methods of holding the trough to the sash. 


creased the life of the gun by sealing the 
| 
but on | 


~->+ore 


THE Great Eastern steamship has been converted 


the other hand, it permitted the use of greatly in-| into a show vessel, and for the first time since her con- 


creased charges of slow burning powder; and the ex-| struction is making money for her owners. 


The ship, 


tensive erosion now speedily produced in some of the | which for several months has been on exhibition at 


heavier breech loading guns renders it probable that | Liverpool, has lately gone to Dublin, where she will 


the interior surface of the 110 ton gun will require] stay for the winter, 
Under these used. 


renewal after only a brief existence, 


Only her screw propeller is now 
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Improvements in Making Sugar. 

The following has been received at the Department 
of Agriculture : 

Fort Scott, Kan., November 8, 1886. 
To the Commissioner of Agriculture : 

We finished boiling 83 tons of Louisiana cane to- 
night. Made nearly 19,000 pounds of strike. A 
weighed portion run into centrifugal gave 54 per cent 
of dried sugar. 
first sugar per ton. Cane sugar had 10 per cent of 
sucrose, 1°8 per cent of glucose, and 144% per cent 
of total solids. It would have made only 80 pounds 
by the old process. We have increased the yield fully 
40 pounds per ton, sugar of fine quality. 

WILEY, Chemist. 


This dispatch is regarded by the authorities at the 
Agricultural Department as the fulfillment of the 
prowises of important results given by the first in- 
complete experiments in the diffusion process as ap- 
plied to sugar cane. The process was developed in 
Europe for application in the manufacture of beet 
sugar, and has been several times tried in this coun- 
try upon the sugar cane, but without decided suc- 
cess, Owing to imperfect machinery and the necessity 
of considerable modifications to meet the difference in 
the material to be worked. In 1883, experiments in 
the new process were begun on a small scale in Wash- 
ington upon sorghum, and after a time such a measure 
of success was attained that the Commissioner deter- 
mined to put the process into operation upon a larger 
scale. To this end, a plant was established in con- 
nection with a sorghum sugar making establishment at 
Ottawa, Kansas, and this season the new process has 
been carried on under the supervision of Professor 
Wiley with marked success. Meanwhile the sugar 
cane growers of Louisiana have become deeply in- 
terested in the process, and have anxiously desired to 
learn whether it could be made applicable to their 
products. To test the matter, the Commissioner has 
decided to undertake the experiment in Louisiana 
upon a scale of sufficient magnitude to determine its 
practicability, bit as a preliminary test he caused a 
train load of sugar cane to be shipped from Louisiana 
to be worked up in the Kansas sorghum mills. 
the result of this experiment which Professor Wiley 
announces in his telegram. 

The diffusion process above referred to has long 
been operated in Europe, but from some unexplained 
cause our sugar makers have been backward in giv- 
ing it atrial. One writer finds a reason in the idea 
that sugar cane men here have more money than 
brains. 

The diffusion process for making sugar is very sim 
ple. It consists, in brief, in chopping up the cane 
into sinall bits, say slices an eighth of an inch thick, 
then steeping the mass in tubs for two or three hours 
hot water. This extracts the saccharine matter 
much more effectively than the ordinary mode of 
squeezing the cane between rollers. The warm juice 
thus heated and stirred with the 
addition of lime, and finally brought to a boil; it is 
then allowed to stand a while and the clear part is then 
run into the vacuum pans and boiled into sugar, in 
the usual manner. The refuse from the tubs may be 
fed to cattle. Any intelligent farmer may work the 
The cost of apparatus is small. A full ac- 
of the mode of working this process will be 
SCIENTIFIC AMERICAN SUPPLEMENT, PY 
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The National Academy of Sciences, 

The fall session of this society met on November 9, 
at the Massachusetts Institute of Technology, Boston. 
Dr. Othnmiel Charles Marsh, its president, in the chair. 
Professor 8. P. Langley read a paper on ‘*‘ The Solar- 
Lunar Spectrum.” It detailed the last results of his 
experiments on heat waves in the invisible spectrum, 
and dealt with his discovery of the lowest form of them 
in the radiations of the sun-—radiations formerly detect- 


ed only in the moon’s emanations. Formerly the inoon’s | 
radiations were supposed to extend further down the| 


spectrum than the sun’s. He concluded that the tem 
perature of the moon when illuminated was about 
equal to that of melting ice. Professors Lyon Fair- 
child Alfred Russel Wallace, of England, were 
at this point invited to participate in the proceedings. 
Professor T. Sterry Hunt read a paper on “ A Basis 
for Chemistry.” 
of it here. It is of special interest, because in his re- 
marks he promised a book onthe subject under the 
title. The general tendency was to extend the 
domain of chemistry into the physical field. Professor 
Edward D. Cope read papers on “* Human Dentition ” 
and on the “Auricular Anatomy of Tailed Batrachians,” 
and on the same day Professors Morse and Packard 


and 


It is impossible to give any abstract 


same 


spcke on pal#ontological subjects, the first on ‘‘Change | 


” other ** Cave 


second 


the 
On the 


Pliocene, 
Fauna of North America.” 


in Mya since the on 


day's ses- 


sion, Professor Alpheus Hyatt spoke on the “ Primi-| Packing is charged extra, and is, therefore, 


tive Forms of Cephalopoda,” giving a history more 
of Ammonites. This he followed by two 
Peters of Ham 


W. 8S. 


specially 
other geological papers. Professors 


ilton College, O. T, Sherman of Yale, and 





This will be more than 120 pounds| 


It is} 


‘the 
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Elkin of Yale contributed astronomical papers. On 
the third day, Professor Wallace, by invitation, ad- 
dressed the meeting. His subject was “The Wind 
as a Seed Carrier in Relation to One of the Diffi- 
cult} Problems in Geographical Distribution.” . The 
title indicates clearly the scope of the paper, Dr. 
Wallace is well known as one who has given special 
attention to the distribution of life and plants on 
islands. His well known studies in the Malay Archi- 
pelago naturally took this direction. The general 
claim was made that wind could transport seeds from 
much greater distances than was usually believed pos- 
sible. Professor Edward C. Pickering then spoke on 
the ‘‘ Draper Memorial Photographs,” which include 
the photographic investigation of star spectra, princi- 
pally atthe expense of Mrs. Henry Draper. Professor 
F. W. Putnam spoke @ “ Archeological Explorations 
in the Little Miami Valley, Obio,” and was followed 
by Professors Charles A. Young, Raphael Pumpelly, 
Cleveland Abbey, and T. Sterry Hunt with papers on 
special subjects. 

The meeting adjourned to meet at Washington, 
D. C., on the third Monday of April, 1887. 

Among those present, and not named above, were 
Professors C. F. Chandler, Woleott Gibbs, H. A. New- 
ton, Henry A. Rowland, and Francis A. Walker. 


0 
Manufacture of Small Arms in Belgium. 








In general, piece work is the system adopted, and 
the earnings of the men range from 50 cents to $1 
per day, working from ten to twelve hours a day. 
The following is given by the United States Consul 
(Mr. G. D. Robertson) as to the details of the cost of 
a double barreled breech loader, costing $20 or 41. : 

‘For the barrels is paid about 7s. or $1.75. The 
barrels received by the manufacturer are at once 
given to the ‘garniseur.’ He is instructed in regard 








| breech action they are intended. It is also his duty to 
take the barrels to the proof house, where they are 
| proved before and after being put together, If im- 
perfections are discovered, the barrels are returned to 
the barrel maker to be rewelded or replaced. Putting 
together, proof, portage, etc., costs about 4s. The 
barrels having been returned, the proof marks are in- 
spected, and the band which holds them together 
tested as to its firmness and strength. The piece 
which is intended to hold the barrels to the breech 
action is subjected to several hard blows of a hammer 
\to test ite rigidity before it passes out of the hands 
of the examiner into those of the borer and polisher, 





|chambering the barrels for the cartridges. Cost, 10d. 
The barrels are now given to the ‘baseuleur,’ or 
action maker, by whom the breech action of the 
gun is carefully made of iron and steel. The mate- 
rial costs about 2s., and the labor about 28s. or 30s. 
| The wood forthe stock costs in this case 10d,, and is 
given intherough to the stock maker, with the bar- 
|rel, breech action, and locks, which have been care- 
fully fitted. The operation of shaping the stock re- 
| quires much skill, and only a first class stock maker 
| can be expected to give well finished lines to his 
| stock—making stock, about 4s. The gunis again in- 
spected, and given to the ‘equipeur,’ who adjusts the 
| screws, etc. It 
|number of workmen to finish the various parts, viz., 
| to the ‘systemeur,’ who files the hammer to shape 
jand receives 1s. ; ‘rhabilleur,’ who does nothing but 
|put the locks in order, and receives 9d. ; ‘ polis- 
seur,’ who polishes the exterior and receives 6d. ; ‘ dero- 


28. 
cheur,’ who brings out the design of the damascus 
The operation requires about two days, but the work- 
man has, of course, a great many on hand at once 
in different stages of preparation. This costs, say 10d. 
It is then given to the engraver. This operation may 
cost from 14d., as on very common guns, to almost 
any To the 
who hardens one-half of the exposed parts or ‘fur 
niture’ of the gun is paid 1s.; to the bluer, 
blues the other half of the ‘furniture,’ 5d. ; incidental 
polishing, cost of screws, pins, triggers, sights, butt 


amount. ‘trempeur,’ or casehardener, 


who 


guard, name plate, and cost of adjusting same, 6s 


cost of locks, 4s.; refiling of stock, ‘ relimer,’ 5d 
checkering stock, ‘ quadriller,’ 7d. ; oiling and finish 
ing of stock, which consists in rubbing down to a 


| polish with pumice stone and oil, 7d. The gun is 
then ‘reassembled’ by an ‘assembler,’ who returns it 
to the factory in working condition, and receives 5s 
The gun is next repassed, that is, is completely taken 
apart, the interior of the locks, action, ete., polished 
the springs tried, and everything adjusted to perfec 

are fired to test the 
It is then oiled to pre 


This 


tion. when several cartridges 


strength of the mainsprings. 


vent rust, and is ready for packing. finishing 


and the various inspections that the piece is subjected 
to in the course of its construction cost about 4s 
not in 


the cost of the gun. Covers are put on 


The 


who contracts for 


eluded in 


and twenty-five packed in a case total cost is 
3l. 17s. 4d. 


making 


The ‘ baseuleur,’ or man 


of the breech actions, 





to the length, height of band, and for what kind of | 


who bores and polishes the interior, at the same time | 


is then taken apart and given to a) 


Receiver of 1868 
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ploys a number of men, and may make per day 4s. ; 
the ‘garniseur,’ who puts the barrel together, perhaps 
| 8s. 9d. ; and the ‘ faiseur de bois,’ 3s. 6d.’ 

| The cost of making a good “six shooter,” in the 
| rough, is said to be about 30 to 88 cents. The same 
weapon is retailed in England at half a guinea, and 
if nickeled at 15s. or 16s. 

The extremely poor pay here indicated will account 
for much of the success claimed by the Belgian manu 
facturers ,in their English and American 
competitors, notwithstanding that the latter 
the advantage of the most improved machinery as 
against manual labor 
wager 


meeting 
have 


In England it is said that the 
in Belgium would hardly suffice to 
keep an English mechanic in beer and tobaceo, and 
there is doubtless a good deal of truth in the remark ; 
but this only serves to illustrate and emphasize the 
unequal conditions under which the makers on both 
sides compete with one another. 

—> + 0 . 

The Proposed Rocky Mountain Hallway Tunnei, 


earned 


A project is on foot for tunneling the ‘‘ Great Di- 
vide.” The Divide is the Rocky Mountains, and the 
point proposed to be tunneled is under Gray's Peak, 
which rises no less than 14,441 ft. above the level of the 
sea. At 4.441 ft. below the Peak, by tunneling from 
east to west for 25,000 ft. direct, communication would 
be opened between the valleys on the Atlantic slope 
and those on the Pacific side. This would shorten the 
distance between Denver, in Colorado, and Salt Lake 
City, in Utah, and consequently the distance between 
the Missouri River, say at St 
co, nearly 300 miles ; and there would be little more re 


Louis, and San Francis 


quired in the way of ascending or descending or tun 
neling mountains. Part of the work has already been 
accomplished. The country 
foot of the Rockies rises gradually 
till an elevation is reached to 5,200 ft. 
level. The Rockies themselves rise at various places toa 
| height exceeding 11,000 ft. Of the twenty most famous 
| passes, only seven are below 10,000 ft., while five 
‘upward of 12,000 ft., and one, the Argentine, is 13,000 


from the Missouri to the 
in rolling prairie, 
above the sea 


are 


ft. Of the 73 important towns in Colorado, only twelve 
are below 5,000 ft., ten are over 10,000 ft., and one is 
14,000 ft. Passes at such a height are of course a bar 


rier to ordinary traffic, and the railways from the At 
lantic to the Pacific have in consequence made detours 
of hundreds of miles, leaving rich plains lying on the 
western slopes of the great snowy range practically cut 
offffrom Denver and the markets of the Kast 
from which it is proposed to tunnel is 60 miles due 
west from Denver, and although one of the highest 
peaks, it is by far the narrowest in the great backbone 
of the American continent, 


The point 


— +r 
Simple Water 

Test for Hard or Soft Water. 
tity of good soap in alcohol. 
ja glass of water. If it turns milky, it is hard; 
| it is soft. 

Test for HKarthy Matters or Alkali —Take litinus 
paper dipped in vinegar, and if, on immersion, the 
paper returns to its true shade, the water does not 


Tests. 

Dissolve a sinall quan 
Let afew drops fall into 
if not, 





lcontain earthy matter or alkali. If a few drops of 
| sirup be added to a water containing an earthy matter, 
it will turn green. 

Test for Carbonic Actd. 
jand clear lime water. If combined or free carbonic 


acid is present. a precipitate is seen, to which, if a few 


Take equal parts of water 


| drops of muriatic acid be added, an effervescence com 


mences. 

Test for Magnesta.—Boil the 
part of ite weight, and then drop afew grains of neu 
| tral carbonate of ammenia into a glass of it 
drops of phosphate of soda. 
will fall to the bottom 

Test for Iron.—\. Boil a little nut gall and add to the 
water. If it turns gray or slate, black iron is present. 


water to a twentieth 


and a few 
If magnesia be present, it 


2. Dissolve a little prussiate of potash, and, if iron is 


present, it will turn blue. 
| Test for [ime,—Into a glass of water put two drops 
| of oxalic acid and blow upon it. If it gets milky, lime 
is present. 

Test for Acid.—Take a piece of litmus paper. If it 


turns red, there must be acid If it precipitates on 


adding lime water, it is carbonic acid. If a blue sugar 
paper is turned red, it is a mineral acid, 

— soem - 
Rights in the House 


Public Telephone, 


We illustrated in our last issue the House Phonetic 
It would be a matter of much interest 
to see how the Bell company would treat the extensive 
of this If they tried 
preliminary injunction, it seems doubtful if one we 
it 


ployment of the device of an expired patent 


to obtain a 
nuld 


introduction device 


be granted, as would amount to enjoining the 


If they fail 
ed in preventing the use of a pair of these instruments 
itis not easy to see how one could be prevented from 


introducing an unpatented microphone in the same 


circuit. This would at once give a perfect telephone 
system. Were the House patent in force, the Bell com 
pany would undoubtedly try to secure it As it has 


probably em-| expired, the devices shown in it are public property. 
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HANDLING THE WATER FOR A GREAT CITY. 

In former articles in the SCIENTIFIC AMERICAN we 
have described and illustrated many of the most prom- 
inent features of the water supply of this city, from the 
reservoir and well erected on the Collect more than a 
century ago up to and including the aqueduct now 
building. In the present article, we propose to de- 
scribe how the water is handled after reaching the 
city —in other words, to tell how it finds its way into 
the large mains extending to different quarters. At 
this time this subject is particularly interesting, since 
the water to be admitted through the new aqueduct 
will have to be distributed by the old methods and ap- 
pliances, whie 
are considered 
fully capable of 
easily controlling 
the inereased 
quantity 

The 95,000,000 of 
gallons constitut 
ing the whole of 
the present daily 
supply crosses the 
Harlem River 
over High Bridge, 
being conveyed 
from the Oroton 
valley through 
what is generally 
known as the old 
Croton aqueduct, 
Allof the water, 
except a  simall 
quantity pumped 
into a reservoir 
and high service 
tower located at 
the western end 
of the bridge, and 
such as is: neces 
wary to supply the 
district passed 
through, is then 
led toa gate house 
at 92d St. and 
Yth Ave. Part of 
this journey is 
made through a 
Inasonry conduit 
and part--that 
crossing the Man 
hattan valley 
through cast iron 
pipes. At the gate 
house the water is 
divided the small 
er part going to 
the old reservoir 
in Central Park, 
which was built 
in 1842, and has a 
capacity of 150, 
000,000 gallons, 
while the rest en 
ters the new res 
ervoir, located a 
short distanes 
north of the oth 
er, and which was 
completed in 1862, 
and has a capa 
city of 1,000,000, 
000 gallons. From 
the latter by far 
the larger portion 
of the supply is 
sent into the eity, 
and it may there 
fore be consider- 
ed the principal 
distributing cen- 
ter 

The new reser- 
voir is divided 
into two sections 
or ponds by a wall extending across it. The water is ad- 
mitted through a gate house at the northern extremity 
of this wall into either of the ponds. At the southern 
end is the main gate house, the valve chamber of which 
is illustrated in the engraving upon this page. Within 
the house is «a large rectangular chamber or well, into 
which the water enters through valves, so placed that 
either side of the reservoir may be drawn from, The 
water passes from the well into six 48-inch cast iron 
pipes, five of which connect with the general distribut- 
ing system, and one of which communicates with the 
old reservoir, that furnishes the supply for the western 
portion of the city, through two 48-inch pipes. 

Each of the pipes is provided with a valve, which is 
operated by a screw turned by a hand wheel. A scale, 
graduated to feet and inches, is so arranged that the 
exact Opening of the vaive can be seen at a glance. 


| 
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Owing to the inadequacy of the present supply, these 
valves are opened but a short distanee under ordinary 
circumstances. The gate house is in telegraphic com- 
munication with the fire departinent, so that whenever 
required a request can be sent for more water. Until 
recently such a request could not be quickly complied 
with, as it took at least half an hour to open one of the 
valves, the great weight of the valve itself and the pres- 
sure of the water against it rendering the work very 
hard and necessarily slow. This defect has been ob- 
viated by the introduction of two butterfly valves, 
which can be opened by one man in ten minutes, 





| frontispiece 


These reservoirs also supply the high service station 
pply £ 
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NEW YORK CITY WATER SUPPLY.—VALVE CHAMBER IN GATE HOUSE, CENTRAL PARK RESERVOIR. 


at 97th Street and 9th Avenue and the distributing 
reservoir at 42d Street, which will hold 24,000,000 
gallons 


The gate house for the new aqueduct, which, when | 


running full, will have a daily capacity of 250,000,000 
gallons, will be located on the corner of 135th Street 
and Convent Avenue. Its outside measurements will 
be 100 by 56 feet. The illustrations comprising our 


pearance of the building and of the arrangement of 
the interior. The exterior will be built of granite of 
contrasting shades, with hammer-dressed light granite 
trimmings. Inthe interior the water chambers and 
gateways will be faced with granite, and the stop- 
cock chambers on the south side of the main chain- 
ber and the vertical portion of the aqueduct inlet 
will be of brick. 


convey a clear idea of the general ap- | 
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ered with slate laid in mortar. The top of the towe, 
will be at an elevation of about 170 feet above tic, 
level. 

The interior is divided into two main water cor, 
partments. The larger one is 12 feet wide by 70 fee 
long, and receives the water directly from the aqui 
duct shaft, which is placed in the center of the tower. 
and rises about 40 feet above the aqueduct line. 
Alongside of this compartment are eight others, eac, 
644 feet wide by 9 feet long, the dividing walls bein. 
246 feet thick. In the walls are formed grooves {., 
the reception of screens or stop planks. From thes 
chambers the water passes through a slide gate (whi, 
serves to shut «/! 
the water in ca-. 
the stop-coc 
valves need r 
pairing) in eac! 
into eight 48-inc}, 
mains. Inathird 
set of chambers 
each of which 
7 feet wide and 
12 feet long, th: 
mains are provid 
ed with stop-cock 
valves. The ac 
companying plan 
and interior views 
plainly show thx 
course taken by) 
the water in its 
passage through 
the several cham 
bers from the 
aqueduct to the 
eight mains. Four 
of these mains 
lead the water to 
the new reservoir 
in Central Park, 
from whence it 
will pass through 
the gate 
first described 
into the distribut 
ing mains. The 
other four will 
connect with the 
general system at 





house 


points along the 
route of the first 
four. A circular 
conduit, 10 ft. in 
diameter, indicat 
ed on the plan 
view, will connect 
with the present 
aqueduct at 135th 
Street and 10th 
Avenue. The 
depth of water in 
the entrance 
chamber to this 
conduit will lb 
about 20 ft., while 
that in the main 
chamber will be 
40 ft.: the water 
will be controlled 
by four gates ope 
rated, like all the 
others, by hoist 
ing machinery on 
the floor above 
connected wit h 
the gates by rods. 
The stop cocks 
will be operated 
from platform: 
below, as shown 
in the large view 
of the interior. 

The estimated 
cost of the struc 
ture, which is to 
| be completed on or before Sept. 30, 1887, is $250,000. 
— + © 
A Monster Gun, 

What must be considered the heaviest gun at present 
in existence has been just shipped at Antwerp fo 
Italy. It was manufactured by Krupp, is 46 ft. long 
weighs nearly 116 tons without the breech piece, and 
118 tons 344 ewt. with the breech. It arrived at Ant 
werp on a specially constructed carriage, 105 ft. long 
and running on 32 wheels. It was at first intended to 
send the gun overland ; but the St. Gothard railway 
and other Swiss railways objecting on account of its 
great weight, and fearing for their bridges, the wea- 
pon had to be taken to Antwerp, and thence forwarded 
to Italy by sea. Its ultimate destination is said to be 
Spezia, where it is to be mounted in one of the iron- 





The roof will be iron trusses cov-| clad ports guarding that harbor. 
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EFFECT OF THE EARTHQUAKE ON THE SOUTH 


CAROLINA RAILWAY. 


. . . | . . 
Never before in this country has there been, and it | happy, laughing and talking, when all of a sudden, 


ling from the mountains. They were all gay and 


— —_—e = 


| freighted with hundreds of pleasure seekers return-| terrible catastrophe. The train was then taken back 
in the direction of Jedburg ; and on the way back the 
work of the earthquake was terribly plain. 


The train 


itis tobe hoped never again will there be, oppor-|in the language of one of them, the train appeared | had actually passed over one of those serpentine curves 


tunity to present such a picture of the effect of * the | to have left the track, and was going up, up, up into already described.” 


bottom dropping out of everything” as that which | the air. 
we present in this issue in our engraving (an exact re-! scended, and as it rapidly fell it was flung first vio-| likewise described in the same issue 


production of a photograph) of what was left 
of what had before been a tangent on the 
South Carolina Railway, near the point where 
a bad accident and worse scare occurred on 
the night of the earthquake of August 31, and 
where (we presume) the dislocation was ex- 
ceptionally severe. It hardly seems possible 
that the sharp curve in the foreground can 
be wholly due to a permanent dislocation of 
the surface, but we are informed that it was, 
as also the quick drop in grade in the * mid- 
dle distance.” The photograph gives obscure 
evidence of still further dislocations in the 
background, which has been rather softened 
than obscured in the engraving. 

The Charleston & Savannah road is said to 
have suffered on the whole more se- 
verely than the South Carolina or the North- 
eastern as respects dislocation, although all 
the serious wrecks occurred on the other lines, 
Accounts of three of those wrecks, including 
the one near the point illustrated, were given 
in our issue of September 10, 
scription of the accompanying ‘* quakes.” In 
counection with this engraving, the nature of 
the catastrophe, and the fact that the de- 
scription is probably not exaggerated, can be 
better appreciated, and we therefore repro- 


even 


as also a de- 


duce the substance of it: 
‘Near Ten Mile Hill a 
eurred on Tuesday night. The down Colum- 
bia train (South Carolina Railroad) jumped 
the track under the unseen influence of the 
shock that dismantled the road. It is 
that the earth suddenly gave way, and that 
the engine first plunged down the temporary 
raised on the top of 


fatal accident oc- 


said 


declivity. It was then 


This was the rising wave. Suddenly it de- 





CHASE’S AUTOMATIC ATTACHMENT FOR LOCOMOTIVES. 


Two other accidents of the same general nature were 


The only pleas 
ant feature in these occurrences, to a railroad 
man, is that at least it 
with literal and indisputable trath, that * no 
Railroad Gazette. 


can be said of them, 
one was to blame.” 
————— a+ @re..----- 

AUTOMATIC ATTACHMENT FOR LOCOMOTIVES. 

The purpose of this attachment is to prevent 
accidents and collisions by a more effective safe- 
guard than has heretofore been devised. It 
not only gives warning of the impending dan 
ger to the engineer, but itself absolutely stops 
the train. If, for any the 
should fail to notice a signal. this invention 
puts it in the power of every trainman, switch 


reason, engineer 


man, or watchinan at any point along the track 
to stop the train in time to prevent accident, 
even if the engineer had for auy reason left his 
engine. 

Attached to one 
the locomotive is a three-was\ cock, the lever 


side of the cow-catcher of 


for operating which projects at one side, so that 
an obstruction placed alongside of the track 
will operate the cock as the locomotive moves 
past. The of this cock 
obtained from the usual compressed air reser 


movement admits air, 
voir supplying the brakes, to five small cylin 
ders. The shifting of the piston of one of these 
cylinders admits air to a pipe for applying the 
brakes, the second piston operates the throttle 
valve, the third opens the sand valve for sand 
ing the track, the fourth rings a gong beli 
placed within the cab, and the fifth opens the 
valve of the steam engine. The mechanism for 
accomplishing these operations is so simple as 
to obviate all danger of getting out of order 
and to render certain the working of the entire 
It will be these de 


system, understood that 


the succeeding terrestrial undulation, and, having | lently over at the east, the side of the car apparently vices nay be so arranged as to all operate at the same 


reached the top of the wave, a sudden swerving of the 
ill-fated train | there was a reflex action, and the train righted and | 
was hurled, with a roar as of a charge of artillery, over | Norman F. Chase, 
tothe west, and finally subsided on the traci: and took | following advantages and reasons why it should be ex 
tensively adopted: First, the 
preventing accidents and loss of life 
ing destruction of property ; 
first cost and in use, as all lights can be dispensed with 


force to the right and left hurled the 
down the embankinent, 

“How it was done was plainly indicated, 
places along the track of the South 
the Northeastern railroads ; 


in which the track had the appearance of 


waves frozen in their last position 


cation was where the force had oscillated from east to | hearts quailed in momentary expectation of a more 


west, bending 


the rails in re 


In many 
Carolina 
and for spaces of sev-| The engineer put down the brakes tight, but so great 
eral hundred yards in width, the dreadful energy of | was the original and added momentum that the train 
the earthquake was expended in two particular ways. | kept right ahead. 
First, there were intervals of a hundred yards and more | that the train actually galloped along the track, the 
having | front and 
been alternately raised and depressed, like a line of | alternately. The utmost confusion prevailed, women 
The second indi-| and children shrieked with dismay, and the bravest 


leaning over at less than an angle of 45 degrees. Then 


and ;a plunge downward—evidently the descending wave. 


It is said on trustworthy authority 


rear trucks of the coaches rising and falling 





time or singly, as may be desired 
The inventor of this attachment for locomotives, Mr. 


of Montrose, N. ¥ presents the 


absolute certainty of 
second, 


third, 


prevent 


and economy in 


if desired. 


= —> <> 


The Trials of an Inventor, 


M. Juibert, a mechanical engineer of Paris, recently 


made an inven- 


tion which is 





verse curves, 


most of them 
taking the 
shape of a sin 
gle, and others 
a double letter 
S placed longi 
tudinally. 
These latter 
accidents oc- 
curred almost 
invariably at 
trestles and 
culverts. There 
were 





no | ess 
than five of 
them between 
the Seven Mile 


Junction and 
Jedburg. In 
other places 


the track had 
the appearance 
of being kink- 


ed for miles, 
but always in 
these cases 
in the direc- 
tion of the 
rails 

“The train 
at the time of 
the earth- 


quake was run- 
ning along at 
the asual 
speed, and 
when about a 
mile south of 
Jedburg it en- 
countereda 


sald to increase 
materially the 


speed of rail 
way travel 
The journals 


discussed the 
matter at 
length and pre 
dicted for M 
Juibert ayreat 
future, How 
ever, the other 
day, as the in 
ventor sat in 





his workshop, 
a #tranger 
suddenly rush 
ed toward him 
and began be 
laboring him 


with a cane, 


bas 
” . 
See 
of] 


; . exclaiming ex 
NG ef Bebe, . 
Oty 


eal’ ges citedly : * This 
aps ; will teach you 
; not to make 
such wmwurder 
ous inventions 
that will en 


able my moth 
er-in-law to 
reach my 
house in #ix 
hours instead 
of in twelve,’ 
M. Juibert 
caused the ar 
rest of his as- 
sailant, who ie 
said to be a 
well known 
merchant by 








terrible experi- 
ence. It was 


THE SOUTH CAROLINA RAILWAY.—VIEW 





NEAR TEN MILE HILL AFTER THE EARTHQUAKE OF AUG. 31, 1886. 


the name of 
Bolivet, 
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A New Petroleum Engine. 

To produce a small engine that can be operated by 
the combustion of petroleum is a problem that has re- 
ceived the attention of quite a number of our best in- 
That there is a great demand for small power 
machines there is no question; and the almost unlimit 
ed supply of petroleum, and the low price it is sold for, 
induce the seeker for a cheap, small power to turn 
his thoughts in the direction of petroleum for the fuel. 

The English newspapers make mention of a new 
petroleum engine just brought out, which they claim 


ventors, 


has less objectionable features than most other petro- 
lew engines which have been tried. 

The trial experiments were made at Messrs, Priest 
man Brothers, Holderness Foundry, at Hull, England. 
The petroleum is stored in a small tank containing one 


to two days’ supply, as the case may be, A small pres. 


sure of airis put into this tank and the petroleuin is | 


forced out of it into a vessel in a vaporized condition, 
in which itis then drawn into the cylinder by the out- 
stroke of the piston; and having been compressed on 
the instroke, the charge is ignited by means of a small 
electric spark. This immediately explodes the contents 
in the cylinder, and the piston is driven forward. The 
engine in which the highly refined petroleum is used 
is very similar to that in whieh the common petroleum 
is employed, the only difference being that in the lat 

ter engine the oil is taken into the cylinder in a heated 
condition. The cost of the oil is estimated at a half 

penny to three farthings per indicated horse power per | 


' ‘ . A | 
hour. Four horizontal engines were at work, two with | 


benzoline and two with common petroleum, One of | 
about three and a half indicated horse power, supplied | 
with benzoline, was driving easily four blasts at which | 
chainmakers were at work, besides a punching and | 
A vertical engine of about four 
horse power was driving « tram car, and doing work 
The tests were considered by the invited 
engineers and reporters present to have been most sat 
infactory. 


a shearing machine. 


with ease, 


¢+ere 

GAUGE ATTACHMENT FOR PRINTING PRESSES, 
The platen of the press is provided with the usual | 
Clamping bors, which are pivoted to its side edges and 
are swung down over the edges to hold the sheets of | 
paper placed upon the platen. One end of a curved | 
spring is turned at right angles and formed with two | 
sharp points that engage with the tympan sheets, | 
Through a slot in the turned edge projects a tongue, 
connected to the end of the spring by clips, and which 
serves to retain the sheets of paper and cards, and pre- 
The spring slides | 


vent their slipping over the gauge. 
adjustably through a slot ina plate bent to sucha 
curvature as to hold the spring in the slot to any de 
sired adjustment. This plate is furnished with a blade 
#0 arranged as to pass between the edge of the platen 





and one of the clamp bars, and thereby hold the plate 
The spring, the normal 
shape of which is curved, lies flat against the tympan 
sheets, with the points in the sheets just where the 
edge of the card or blank sheet is designed to comme. 


and its spring in position. 


To change the position of these points, the spring is 
simply slipped through the slot in the plate. Two posi 
tions of the points are indicated by the full and dotted 
linesof the engraving. The spring lies perfectly flat 
against the tympan sheet, this result being obtained 
by making the spring tapered at the end forming the 
gauge. The free ends of the springs curve under the 
In this gauge there are 
no prongs tostick through the tympan sheet and card 
board, and thereby spoil the sheets and injure the sur- 
face of the cardboard, It is very easily adjusted in 


platen and are out of the way. 


place, and the spring may be drawn out and the gauge 





BYINGTON’S GAUGE ATTACHMENT FOR PRINTING 
PRESSES. 


| NOVEMBER 20, 1886, 








and putrefaction. Quinine is an anti-ferment. Mal- 


| seta fever is supposed to be due to the presence of} Dr. J. 


fermenting spores in the blood. 
—————— ep +o 
THE CYCLOID. 
T. O' CONOR BLOANE, PH.D. 

One of the laws of descending or falling bodies is 
illustrated in the cut. An easy method of drawing 
the curveof quickest descent, the ‘* brachystochrone,” 
or cycloid, is shown, A circle is cut out of stiff 
pasteboard or wood. It should be two feet in diame- 
ter at least. A batten is nailed or secured to the 
floor, or the surbase of a room may be utilized in- 











THE CYCLOID. 


stead. If the circle is rolled along astraight line, any 


| point on its circumference will describe a eycloid. To 


trace the curve, a pencil is fixed as near the periphery 
of the circle as possible. A piece of paper is pinned 
to the floor, as shown, and the board placed with 
the pencil at its point of tangency with the batten. 
Now, on rolling the board along the batten, taking 
care that a true rolling motion is produced, the pen- 
cil will deseribe a cyeloid. Only half need be traced ; 
the full curve is not wanted. Care must be taken 


|that the board does not slip or slide on the strip, or 


the curve will not be a true one. 

This gives the pattern ; a piece of wood about three- 
quarters of an inch thick must be cut to this shape. 
The wood is best glued up from several pieces, and 
jmay then be made quite light and narrow, top and 
| bottom being equidistant, the one forming the half- 
}eyeloid drawn, and the other a parallel curve, about 
| two inches coming between them. A foot is arranged 
| to support the end corresponding to the initial po- 
| sition of the pencil, ata height from the ground equal 

to the diameter of the generating circle. Strips of 
|light wood or of paper are fastened along the sides, 
ito form a groove. 
In connection with this curve, a straight piece of 
| wood of length adapted to form its chord should be 
supplied. This must also be grooved. It is not 
shown in the cut. 

If a marble is released from the top of the eyeloid, it 
will roll down in less time than if it followed any 
other curve or line extending from the point of start- 
ing tothe end. The straight piece may be arranged 
to occupy the position of a chord to the eyeloid, and 
held there. If two marbles are simultaneously re- 
leased, one from the top of the eycloid, the other 
from the top of its chord, the one following the curve 
will always reach the bottom first. 
scent of the first portion of the curve gives such a 


start to the marble that it distances its competitor 
always. One curious feature is that the marble tra 


| veling the quickest from point to point does not fol- 
| low the shortest line—the straight one, or chord of the 
eyeloid. 


Other curves may be tried with the same result. 
The cyeloid is always the quickest road. Not only is 
it this. It also has the curious property that from 
whatever point a marble is started, all will reach the 


|foot at the same time. This illustration is, if any- 


placed exactly where the sheet is to be held. The 
yauge can be instantly changed to any extent. 

This invention has been patented by Mr. F. F. By 
ington, whose address is care of Pacifie Press, Oak- 


land, Cal. jmaterial what points are selected. 
| 


ee 

IN dead subjects of yellow fever, the heat has been 
known to run upas high as 118° F. three hours after 
death, when if was only 104° as life passed from the 


body. The rise of temperature is supposed to be due | 
to a fermentation of the blood. 
The beneficial results of quinine in breaking up mal | 


arial and other fevers are supposed to be principally | 
due to the power the drug has to arrest fermentation | 





thing, more effective than the other. A marble is re- 
leased from the top simultaneously with one from 
any intermediate point. Just as the first one reaches 
the end, the other one will strike it. It is quite im- 
The same period 
to the foot. This 
property of isochronism makes it the proper curve 
for a pendulum. 
certain amount of complication, it is not used in 


is always required for the transit 


In practice, as it would involve a 


| clocks For accurate ones, a pendulum swinging 


through a very small are of a cirele is used. This 
does not differ enough from a true ecyecloid to cause 
any practical difficulty in securing a good time re- 
gulation, 


The steep de-| vertical rod formed at its up- 


The Invention of the Sextant, 

L. Dreyer points out, in the Astronomische 
Nachrichten, No. 2,739, an historical error which has 
crept into several astronomical works, although it was 
refuted some fifty years ago by Prof. Rigaud in a series 
of papers communicated to tne Nautical Magazine. In 
the books referred to, it is stated that the principle of 
the construction of the sextant was communicated to 
John Hadley by his brother, a Captain Hadley, who 
had in his possession a sextant given to him by Capt. 
Godfrey, brother of Thomas Godfrey, of Philadelphia, 
the real inventor of the instrument. But it appears 
there never was such a Captain Hadley. The brothers 
of John Hadley were, one a barrister, the other a phy- 
sician ; and he himself was not an instrument maker 
by profession—as has been asserted—but as an amia- 
teur occupied himself with mechanical pursuits, and 
was the first to bring the polishing of reflecting tele 
scopes to any perfection. 

On May 13, 1731, John Hadley communicated to the 
Royal Society a description of his reflecting octant ; 
and, after some hesitation, Halley declared himself 
satisfied that Hadley’s idea was quite different from 
that of Newton, who had invented an instrument 
founded on the same principle. It is no doubt true 
| that Thomas Godfrey, a glazier of Philadelphia, had 
|invented an instrument of this kind about the year 
1730; but the first intelligence of his invention did not 
reach England before the month of May, 1732, in a let- 
terfrom James Logan to Halley. (iodfrey’s instru- 
|ment was made of wood by Emund Woolley, a car 
| penter, about November, 1730, and had been tried on 
board the ship Truman, of which John Cox was mas- 
ter. The first model of Hadley’s octant had, however, 
'been constructed by his brother George about the 
middle of the summer of 1730. 








el A _ 
Spring vs. Autamn Planting. 

From long and extensive experience in planting in 
bene situations and soils, lam in favor of autumn 
planting of forest trees, and also evergreen shrubs, un- 
less in cold, bleak situations, when the latter are best 
| deferred until spring or early summer. There may be 
| situations where the soil is too wet to admit of early 
| planting, but such is unfit for planting at any season 
| till drained. There is an old saying, which in prac- 
|tice I find to be correct, viz., ‘‘Plant a tree in 
jautumn and command it to grow; but in spring 
| you must coax it.” Some are of opinion that severe 
frost will injure early planted trees. This I have 
| proved to be a fallacy. In order to test it, I left 
young trees with their roots uncovered during severe 
|frost, and planted them when thawed, and I found 
that they sustained no injury. There is more risk from 
drought in spring planting than from frost in autumn 
or winter planting.—J., in London Garden, 


| 


—_- © +. - 
IMPROVED JACQUARD MACHINE. 

| In the ordinary Jacquard machines, the devices car- 
rying the harness of the loom consist of iron hooks pro- 
| vided on their lower ends with twisted cords, to which 
| are attached the collets carrying the respective threads 
of the harness. It has been found difficult to make 
| these cords the same length, 
|so that they would raise the 
| threads of the harness equal- 
‘ly. The invention herewith 
| illustrated, which has been 
lately patented by Mr. James 
| Jackson, of 18 and 20 Albion 
| Street, Paterson, N. J., dis- 
| penses entirely with the twist- 
‘ed cords, and attaches the 
collets carrying the threads 
directly to the hooks. 

Each hook consists of a 




















per end with a bend, which 
engages in the well known 
manner with the cross bar 
attached to the lifting frame, 4 
which raises the hooks and, O¢ 
consequently, the harness of 
the loom, in the usual way. 
The lower part of the rod 
is bent upon itself, and in the bend is hooked a 
collet formed of spring wire bent and twisted, as 
shown. Each thread of the harness is provided with 
the usual loop on its upper end, which is hooked to the 
collet. The parallel parts of the wires, by passing 
through apertures in the stationary grates, are guided 
in their up and down motion in such a manner that 
the hooks retain their relative positions to each other, 
having no sidewise or endwise motion whatever. On 
the lower end of the hook is a bend that passes over a 
ridge on the upper grate, in the downward movement 
of the hook. This prevents the hooks from going 
further down, and they assume the same position they 
had before being raised. In transferring the threads 
from one machine to the other, the upper ends are sim 
ply unhooked from the collets, or the latter are removed 
from the hooks. 
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FISHES OF THE MALAY ARCHIPELAGO. 
Although New Guinea and the Moluecas are the 
countries of natural wonders, the seas which surround 
and separate them contain the strangest and most in- 
teresting forms. In the lower depths of these coral 
seas, the most beautiful fishes sport in the blue yet 


transparent water, and cause their lace-trimmed, 


diapered robes to shine and sparkle, and their scales to | 


glitter under the ardent rays of the sun. 

Among other points in New Guinea, the harbor of 
Dorey seemed at the time of my first voyage, in 1877, 
peculiarly favored in this respect. There did not a 
day pass in which my little squad of youthful fisher- 
men (all the children of the village, excited by the 
bait of glass trinkets) did not bring me some fish that 
was new to me; 
Being at this time disabled, 


and I soon collected a large number. | 


Ee 
from a painting of Commerson’s, and from quite fresh 
alcoholic specimens collected by Lesson and Garnot, 
are about the same as those noted above, and show 
that this fish has always been well known. Mr. Vail- 
lant has had the goodness to send me likewise a model 
made in the Sandwich Islands in 1874 by Mr. Bailieu, 
'the French consul, and in which may be quite well 
seen the fundamental tints of this fish. The specimen 
|that I painted in New Guinea wanted the long fila- 
Mr. Ballieu re 
presents this appendage as yellow fringed with black. 

The seales, which are vertical, narrow, and short, lie 
very close to each other, and are so small that they 


ment that terminates the dorsal fin 


give the body a rough appearance, somewhat like that 
of shagreen. 
The little points or horns that project above the 


much esteemed, and in taste approaches that of the 
Ruysch even says that in Ambovna 
no banquet or fine meal is given at which these fish are 
We have here a sea divinity that is vari 
ously appreciated. 


best pleuronectes. 
not served, 
The Zanclus, without ever reaching a very large size, 


It is met with 
from Mascareignes up to the Pacific islands of Tonga 


weighs at times as many as 18 pounds. 


| ‘abou, Vanicoro, and Sandwich, 

Two other species of it are known, that inhabit the 
same regions ; and one fossil form has been described 
by Agassiz. 

The small fish figured at the top of the engraving be- 
Cuvier and Valenci 


}ennes have given it the specific name of tunicatus, and 


| longs to the genus Amphiprion 


| in their great work we find a faithful image of it taken 


from specimens coilected by 





through fourteen wounds on 
my right leg, that condemned 
me to keep to a forest house 
for more than six months, 
while Mr. Raffray was success- 
fully exploring the W. Schon- 
ten and Amberbak islands, I 
found it a diversion to direct 
this little maritime station. 
Not satisfied with collecting 
the fishes, | applied myself to 
keeping them alive (if only 
for a few hours), in order to 
make rough colored models, 
of recalling 
colors that cannot 
be preserved after the death 
of the animal. 

Dr. Vaillant, professor at 
the Museuin and custodian of 
these models, has recently had 





capable those 


brilliant 





the goodness to send them to 
and, thanks to him, I 
been enabled to have 
Mr. Clement figure two of the 
of the of 
Papua, one of which is more 
remarkable than all the 
others, by reason of its odd 


me: 





have 


inhabitants seas 


form. 

In 1767, Commerson found 
ed the genus Zanclus (a word 
of Greek origin, 
pruning knife) for the singu- 
lar fish shown in the lower part 


« ; a 
meaning 





of the engraving, and gave a 
description and very accurate 
of it. 
Seba had already figured it, 
there few 
who have not reproduced the 


image of it. 


colored representation 


and are authors 


This fish is none the less re- 
reason of its 

that of the 
compressed form 
of its body, of the little 
at the 
mouth opens, and of the long 


inarkable by 
than 


and 


color 
round 


by 


and 
snout, whose end 
appendage to the dorsal fin. 
The ground of its livery is 
with three 
The first 
latter extends from 
to the ventral fin 
also black), 
with white 


vellow and white, 


wide black bands. 
of these 
the back 
which and is 
line 
over the eye and two parallel 
white ventral 
fin 

The second black band ex- 
tends from the center of the 
last ray of the dorsal fin up 
to the anal, which it almost 
entirely tra- 
versed longitudinally behind 
by a fine white line that continues more or Jess unin- 


is 
provided a 


ones near the 


covers, and is 


terruptedly up to the external edge of the anal fin 
From the tail itself the third of these black 
ands, and the white extremity of this forms a cres 


detaches 


cent, which is externally bordered by gray. 
these black bands 

Between the first black 
there is a long white stripe that covers a portion of the 


set ween there are large vellow 


1reas band and the yellow 
dorsal fin, and that joins or blends with the white tint 
of the belly. 


ast black one, or, more properly, the tail is white and 


A white band also is to be seen near the 
s traversed by a wide black band 

The entire front portion of the fish, the snout in 
luded, is white; but the lower jaw is black, and upon 
the upper one there extends on each side an orange 
Olored triangle, circumscribed with black—the black 


The eve is of a 


} 


order running to the orbital horns 
sepia brown, with a black pupil. 
Such were the colors of the specimen that I painted 


THE PRUNING KNIFE FISH 


orbits have given this fish the specific name of 


at Dorey in April, 1877. The colors as given by Cuvier, 


; 


F ¢ 
iy : 
Mii ; 


fo 


4 “Wiig 


+, 





(ZANCLUS) AND OTHER 


OoTrwed 


(us ut in its native country the fish has many other 
names. The Mafors call it inn acis comb fish.” on a 
count of the arrangement of its dorsal fin. which is 
high and narrow, and somewhat resembles the wooden 
fork with which these Papuans com) their bristling 
hair The Dutch colonists of the Moluceas know it un 
der the name of besant, sinee the diseoidal form of ite 
body makes it resemble the piece of arms known un 
der that appell ition in the heraldie art and the ansie 
Dutch call it also by names signifying “ the pikeman 

trumpet,” and “ ensign bearer 

tenard calls the Zanc/us, Moorse afgodt idol of the 
Moors.” and apropos of this says that the Malays have 
a great fear of the fish, based upon a superstitious ven 
eration So they make haste to throwinto the sea 
every fish of this species that happens to be taken i: 
their nets, and this, too, with many marks of respect 


genuflexions 


the 


and many 


On another hand flesh of this fish 


appears to be 
‘ 


at Vani 
individual that I 
Dorey was of 


and Garnot 


The 


at 


Lesson 
coro 

painted a 
beautiful red-lead color, with 
black 


three areas of light blue. The 


bands circumscribing 
first blue band formed a half 
circle on a level with the gills, 
the 
one, was larger and triangu 


and second, or central 


lar, and ran point-wise 
toward the pectoral fin. A 
wide black blotch oecupied 


the back and extended from 
the first blue band tothe first 
half of the fin. The 
third blue which also 
was bordered with black, was 


dorsal 


band, 


situated behind the dorsal 
and anal fins. These latter 
as well as the caudal ones 
terminated in a rose-colored 


band 

The genus Amphiprion is 
New 
by numerous species, that vie 
with each other in brilliancy 
In size, they are always small, 
These pretty little fishes live 


represented in Guinea 


amid corals and in holes in 


madreporic rocks, Sporting 





or pursuing each other with 


vivacity, they are often sur 
prised by the falling tide, and 


have to continue their frolic 





in sinall puddles of water until 
the rising tide carries them 
away.—M. Maindron, in La 
Nature 
oe 

To Vell the Age of Mags. 

We recommend the follow 
ing process (which has been 
known for some time, but 
has been forgotten) for find 
ing out the age of eggs and 


distinguishing those that are 
fresh from those that are not 
This 


the decrease in the density of 


method is based 


upon 


CRs as they grow old 
of 


kitchen salt in a pint of wa 


Dissoive two ounces 


ter. When a fresh laid egg is 


placed in this solution it will 


descend to the bottom of the 
vessel, while one that has 
been laid on the day previous 
will not quite reach the bot 
tom. 

If the ewg be three days old 
it will swim in the liquid, 
— and if it is more than three 
days old it will float on the 
FISHES surface, and project above 
the latter more and more in 

proportion as it is older.—La Nature 

--ee 
Simple Millinery. 

The Audubon Society and individuals interested in 


the protection of birds have for some time protested 
against the slaughter that is going on to supply the 
demand created by the fashion in ladies’ hats. It was 
thought to be an easy matter to at least lessen the 
practice of shooting singing birds for the market, as it 

n clear violation of the statute sut it seems that 
singing birds are not wanted at all for ladies’ hats: 


that the m varieties of snipe are most in demand, 
and that neither for 
This 


for snipe being 


color 


yra heing 


export nor for home use are song birds now shot 


pute a different aspect on the matter 


game birds, it is not illegal to shoot them In season: and 
Ofaras cruelty is coneerned, of which so much has 
been said, it not more cruel to shoot birds for deco 
rating hats than it is forthe table. There are over fifty 
arieties of snipe that visit the Long Island shores 
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Sources of Power, 


In the older treatises on mechanics we find the sources | comply with this condition? On the other hand, it is 


of power classified under the heads ** Wind, Water, 
Steam, Animals ;’ and, broadly speaking, these are 
still the only sources of power we possess. But when 
we deal more in detail with the subject, we find that 
wind, in all probability, owes its capacity for perform- 
ing work to the sun, while water is absolutely inert 
save as actuated by gravity, and steam is, of course, 
merely an agent by which heat is converted into work. 
Concerning the methods by which animals perform 
work, we are entirely ignorant, no physiologist having 
as yet succeeded in tracing the sequence of processes 
by which food is converted into mechanical energy. 
Enough is known, however, to show that the process 
has nothing in common with that by which work is 
performed by heat engines. So that the analogy some- 
times drawn between a man and a machine must be 
rejected as far-fetched, permissible to the poet, indeed, 
but not to the philosopher, Furthermore, it is known 
that the work got out of food by men and animals is 
much greater, on the whole, than can be obtained from 
fuel consumed in the best steam engines. That is to 
say, & man or a horse may be more economical sources 
of energy, in one sense, than any machine. Be this as 
it may, it issufficiently evident that we depend for the 
performance of ali the work done in the world on two 
main sources of power—heat and vital energy. The 
action of gravity, it is true, causes the falling of water, 
aud £o gives out power; but the water has to be raised 
before it can fall, and this raising is effected by the 
heat of the sun, which evaporates moisture, and so in- 
directly gives us clouds and rain. 

It appears to be not unreasonable that men should 
ask themselves now then if there are no other 
sources from which power may be derived-—is there no 
other force of nature that can be made the slave of 
ian? The question has been put in hundreds of ways, 
and remains unanswered, 

In dealing with this question of sources of energy, it 
sees to be not impossible that a misapprehension of 
the nature and bearing of the laws of the conservation 
of energy may do a great deal of harm. It may be 
said, for example, that it is quite useless to search for 
a source of energy Which can be better or more econo- 
mical than we have now, and much more to the same 
effect. But let usask ourselves what is this law of the 
conservation of energy, on what is it based, and what 
would be the consequences to the universe if it did not 
exist ? Such questions are very seldom asked, because 
the number of nen who are at the pains to think for 
themselves is small, But when they are asked, the an- 
swer is remarkable. There is really no reason at all 
why energy should be conserved, and so far as our 
senses supply evidence, far from being conserved, it is 
being profusely wasted every day. Of course, if we go 
a little behind the evidence of our senses, we find that 
the waste is only ayyparent, not real. It is much easier, 
however, to form an idea of a universein which the law 
of the conservation of energy has no existence than it 
is to realize a fourth dimension in space, or even the 
life of the inhabitants of Flatland. As a help to the 
realization of such a universe, we may point to the fact 
that the sun has been giving out energy for millions of 
years, and that there is no reason whatever to think 
that he has lost any portion of his original heat. In 
other words, it is simply impossible to prove that what 
we call energy is not created in the sun. 

Again, let us take gravity. We have here the most 
stupendous force in nature. There is no reason to im- 
agine that it is capable of degradation. If all the 
planets fell into the sun, gravity would of necessity 
have performed an enormous amount of work ; but no 
one can say that after it was done gravity would be 
any weaker, It may indeed be said that the law of the 
conservation of energy has only just missed being dis- 
proved, if the words * 
So far as can be seen, there is no reason 
why the line of magnetic force should not behave like 
lines of electric force or heat force, and admitof being 
intercepted or stopped. 
permanent magnet under one end of a beam, the other 
end of which should be connected in the usual way 
with a crank and flywheel. Then by interposing and 
withdrawing a thin intercepting plate at the proper 
which 


and 


‘conservation of energy ” be used 
in one sense. 


intervals, we should have a machine 


penditure of one farthing for fuel. In the popular 


sense of the word, we should create power; and the 


perpetual motion men would spend their lives in pat-| at 114 inch pitch, and had angle iron flanges fitted at 
enting details, while the principle would be publie| the ends, each flange being 2'¢ inches by 24¢ 
Has any one the least idea why magnetic | by ¥ inch. 
material ?| 760 pounds per square inch, or 1,775 feet head, when 


property. 


force lines should traverse every known 


Can any one assert that if this was not the case the ex-| a portion of the calking yielded, and a slight leak- 
istence of the universe would be impossible or even| ing took place at two or three of the rivets. 


dificult ? Can any one assert with certainty that no 


means will ever be found for intercepting or dissipat-| machine in which it was placed was not constructed 
ing magnetic rays, without expending energy in doing | for such high strains, it was thought better not to 


BO? 


the cause of magnetic force from this very peculiarity | weight of the pipe was 1844 pounds per foot, and by 
To put an extreme case, it may| way of comparison it may be mentioned that our cast 


of its behavior ? 





Scientific American. 


What, then, is the nature of the force which will 








line. 


| possible to intercept a heat, light, or electrical line, 
and yet the law of the conservation of energy is not 
interfered with—ergo, magnetic force must possess fea- 
tures which distinguish it from the other forces we 
have named; from all other forces, indeed, save gray- 
ity. One deduction seems to be consistent with facts, 
namely, that magnetism and gravity are original or 
primal forces, and that the remaining forces—such as 
light, heat, and electricity—are derived, built up, or 
composite forces. That, in a word, gravity and mag- 
netism are elements, while light, heat, and electricity 
are compounds. We speak of light, heat, and electri- 
city as “forees ;’ perhaps it would be more strictly 
correct to speak of them as manifestations of force. 
But what we have written will serve sufficiently well 
to convey our meaning. 

The sum and substance of what we desire to convey 
is that there is nothing known which renders it abso- 
lutely certain that mankind may not yet find new 
sources of energy in nature. No one can assert posi- 
tively that it must always be impossible to make elec- 
tricity work for us. If a man had shown Socrates a 
lump of coal, and told him that it could be converted 
into work, he would have laughed at him. Our pur- 
pose in writing this article will be served if we make 
our readers understand that there is as yet, at least, no 
finality in science. There is no reason, for example, 
to conclude that it is absolutely and physically impos- 
sible that sources of power may yet be discovered 
which are not now dreamed of. The electricity which 
now rends the forest oak, or brings down the lofty edi- 
fice in a hideous ruin, may yet be taught to light our 
towns. Chemical science may give us new reactions 
which will supply large sources of power. The world 
does not yet know everything; and he who knows 
most is least likely to assert dogmatically that things 
which do not exist now never can exist in time to come. 
—The Engineer. 

ee 
Steel Pipes for Water Mains, 

The Works Committee of the Dundee Water Com- 
mission recently instructed their engineer, Mr. James 
Watson, M. Inst. C. E., to test the suitability of steel 
pipes for conveying water under high pressure. He 
received from Messrs. Duncan Brothers, London, four 
pipes, 12 inches diameter, and the following is from 
his report : 

“The pipes are made from plates of mild steel, 
manufactured by the Steel Company of Scotland. 
The plates forming the body of the pipes have a ten- 
sile strength of 30 tons per square inch, and those 
forming the sockets and spigots 26 tons per square inch. 
The pipes are in lengths of 10 feet 124 inches, and 4% 
inch thick, made of two plates, coated outside and 
inside with black varnish, and weigh 184 pounds 
per foot, or 1 cwt. 2 qr. 17 pounds per length. 
The body plates and junctions with sockets and 
spigots are lap jointed and riveted with mild steel 
rivets, the sockets and spigots being welded and 
turned on a shaping machine to the usual forms. 
Three lengths were tested, but only one of the four 
pipes sent to Dundee was operated on. The Dundee 
length, when filled with water and subjected to less 
than 100 feetof pressure, leaked at the riveted joints. 
The pipe was consequently removed and calked on 
the ground, after which it was again put under 
pressure up to 700 feet, when the joint leakage was 
still observable, but trifling in extent or quantity, 
and might be more fairly described as weeping at 
three or four parts of the longitudinal seam. 

This pipe was subjected to a net compressive strain 
of 404¢ tons upon the end of the socket, or equal to 
84g tons per square inch of sectional area, without 
starting any of the rivets, but with the result of 
doubling back the steel socket. The socket so altered 
in shape was found to be without fracture of any 
kind. The second pipe tested was sent direct from the 
maker's works, and was uncoated, but in other re- 





It would then suffice to put a} 


| 


should | was tested. 
work steadily until it was worn out, without the ex-| ter, 4g inch thick, 8 feet 7 inches long, made of one 


Finally, is it not possible to obtain some idea of further increase the pressure. 


spects similar to No. 1, and its behavior in the prov- 








ing machine was not, so far as the tests were carried | 
out, quite up to No. 1. It is, however, only right’ 
to observe that the pipe was hurriedly put together | 

. . . . . | 
during the night previous to the day on which it} 
The third pipe was also 12 inches diame- | 

" 

steel plate, having a double riveted longitudinal lap 
joint, 13g inches wide, riveted together by ¥4 inch rivets 
¢ inches 
This pipe was subjected to a pressure of 


The intention was to destroy the pipe ; but as the 


As before noted, the 





c 


be urged that the law of the conservation of energy be-| iron mains, 12 inches diameter, 5g inch thick—tested 


ing true, it is impossible to intercept a magnetic force ' to proof pressure of 600 feet, or a little over one-third’ igation. 
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of the pressure applied to the steel pipe—weigh 
pounds per foot, or about four and three-quarter tims 
heavier than those made of steel. For works such as 
we require in crossing the Tay Bridge, where the 
railway traffic sets up considerable oscillation and yj 
bration, or in crossing some parts of Strathmore—say 
Meigle Moss, where cast iron, to be safe, should be laid 
on an artificial bed of stone or timber—steel has many 
obvious advantages over cast iron. 

But having said this much, two questions stil] 1 
main, the first and less important being the lengt)}, 
of time and the character of labor and tools neces 
sary to repair any accident to the body or riveted 
joints of the pipes in situ; and the second and al|!- 
important, Will steel withstand the action of soft wa 
ter and equal or approach the durability or working 
life of tast iron? Practical experience and time cay 
alone furnish the answer to these questions. That 
malleable iron cannot be safely or profitably used 
for such a purpose we know from the experience of 
actual work. In order so far to anticipate the solu- 
tion of this question, laboratory experiments have 
been made by a number of eminent chemists, and 
very careful observations were made last month in 
London by Dr. Dupre on the action of samples of 
Monikie and Lintrathen waters on four samples of 
metal, viz., cast iron, wrought iron, and two samples of 
steel; and the conclusion at which he arrived was 
that the loss on cast iron if called 1, the loss on stee! 
was 1°020 in the first plate and 1°098 in the second— 
that steel would lose in about ten years as much as 
cast iron would in eleven years. 

If this be so, and assuming Dr. Dupre’s tests to fairly 
indicate what would obtain in actual work, then it 
seems to me that, in the event of your deciding to lay 
down seven and a half miles of pipes through Strath 
more, it might be of advantage—although a departure 
from the existing practice of this country—to lay 
down half a mile of this length with pipes made of 
steel, and alsoto lay down on the Tay Bridge four 
or five hundred yards of the two miles required for 
that work. Twelve or fifteen years hence—probably 
sooner—the Lintrathen main, twenty miles in length, 
will require a duplication throughout, and the experi- 
ence of the working of a short section of steel pipes, 
if laid now, would enable the commissioners of that 
time to satisfactorily ascertain the advantage or dis 
advantage attaching to steel for water works pur- 
poses.” 

———— >? @>=— _ - 
Afloat in a Crater. 


Captain C. E. Dutton, of the U. 8. Geological Sur- 
vey, has been recently engaged in making a study of 
Crater Lake, in Oregon, and the latest advices re 
ceived from him show that he has discovered proba 
bly the deepest body of fresh water in the country. 
Leaving Ashland, Oregon, on the 7th of July, his 
party, escorted by ten soldiers, provided through the 
courtesy of the general commanding the military de 
partment of the Columbia, reached the brink of the 
wall of the lake on the 13th, having brought with 
them boats so mounted on the running gear of wagons 
as to bear transportation over a hundred miles of 
mountain road without injury. The boats bore the 
transportation without strain or damage, and pre 
parations were at once begun for lowering them 900 
feet to the water. The steepness of the 
very great, being at the place selected about 41 de 
grees or 42 degrees, and the descent partly over talus, 
above covered with snow, and rocky, broken ledges 
lower down. The boats entered the water quite un 
harmed. The process of sheathing them, rigging the 
tackle, and lowering them occupied four days. A 
couple of days were occupied in making journeys 
around the walls of the lake by boat—the only pos 
sible way—and in examining the rocks and structures 
of the wall inlits various parts. Next followed a 
series of soundings. The depth of the lake consider 
ably exceeded the captain’s anticipations, though the 
absence of anything like a talus near the water line 
already indicated deep water around the entire shore 
The depths range from 853 feet to 1,996 feet, so far as 
the soundings show, and it is quite possible and pro 
bable that depths both greater and shallower may be 
found. The average depth is about 1,490 feet. The 
descent froin the water's edge is precipitous; at 400 
or 500 yards from shore, depths of 1,500 to 1,800 feet 
are found all around the margin. The greatest 
depths will probably exceed 2,000 feet, for it is not pro 
bable that the lowest point has been touched. The 
soundings already made indicate it as being the deep 
est body of fresh water in the country.—Science. 


yall was 
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The Hell Gate Light to be Stopped. 


Acting Secretary Fairchild has given orders for the 
extinguishment of the electric light in the tower at 
Hell Gate, New York harbor, from and after December 
1 next. This action was based on the recommendation 
of the Lighthouse Board, and because of constant com 
plaints from mariners that the dazzling character of 
the light made ita detriment, instead of an aid, tonav 
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ENGINEERING INVENTIONS. 


A car coupling has been patented by 
Mr. Milton W. Coddington, of Rutherford, N.J. It is 
icsigned as an automatic coupler, in which the star cam 
- used for retaining the connecting link, the invention 
covering a novel construction, arrangement, and com- 
pination of parts, 


A ear coupling has been patented by 
Mr. George J. Ferguson, of Greenville, Tex. This in- 

ntion covers a novel construction and arrangement 
of parts of a continuous drawbar, the bars extending to 
the middle of the car, and forming connections between 
the ends of the car, with other novel features in auto- 
matic car couplings. 


A gate valve has been patented by Mr. 
William Jackson, of Allegheny City, Pa. Combined 
vith a valve casing having guiding recesses, with a 
screw stem, is a two-purt gate, consisting of two rings, 
having on their inner edges a double screw-thread-like 
curve, each having a lug moving in a recess of the valve 
casing, with other novel features, whereby, when clos- 
ing, the valve seate itself automatically and firmly. 


A lubricator has been patented by 
Mesers. Thomas Davis and Henry H. McDonough, of 
East Boston, Mass. It is of that class used to supply 
oil to the valves of locomotive or hoisting engines, 
where the live steam is often shut off from the cyiindcer, 
and provides a simple and inexpensive device whereby 
oil will be fed to the engine valve by exhaust action 
only. 


An automatic continuous rail frog and 
switch has been patented by Mr. Casper Buber, of 
Cambridge City, Ind. A curved wing rail is elevated 
above the main track, pivoted at one end at the side of 
the track, and connected toacrank rod operated by 
one or more pressure bars pivoted to the side of a switch 
or siding rail, so a train will force the bara down and 
operate the crank rod, to throw the wing rail in posi- 
tion for the siding or switch. 


A compound locomotive engine has 
heen patented by Messrs. William B. and John A. John 
son, of Wigan, Lancaster Co., Eng. It has two cylin- 
ders on each side, the high pressure cylinder being fed 
directly from the boiler, and high pressure 
cylinder exhausting into two chests made 
common to the two low pressure cylinders, which are 
connected by across pipe, the pistons both being on 


each 
steam 


one rod, the valves being operated by a link motion 
with a link to each cylinder. 


——__##e ——_ 
AGRICULTURAL INVENTIONS. 


A hay earrier has been patented by Mr. 
Edwin Woodward, of Stryker, O. 
sists of a novel construction and combination of various 


The invention con 


parts of a transferring mechanism for hay carrier guide | 


pulleys, for transferring hay from one end of the barn to 





| 
| 





the other, so that it can be done easily and quickly and | 


without any climbing. 


A corn harvesting and husking machine 
has been patented by Mr. John A. Hilbert, of Carroll, 
Combined with a stalk 
an open endless stalk carrier is a supplemental or ear 


Iowa. cutting mechanism and 


cutting mechanism for severing the ears from the stalks, | 


with other novel features, the machine being designed 
to cut the stalks, separate the ears from the stalks and 
husks, and deliver the husked ears into wagons drawn 
at the sides of the machine. 


Acorn planter has been patented by 
Mr. Ernest H. Korsmeyer, of Evansville, Ind. In con- 
nection with a suitable frame and various novel features 
of construction, the seed dropping tube is combined 
with a cutter havinga forked rear edge, whereby a chan- 
nel is opened in the ground and the seed conducted 
thereto, the machine being susceptible of adjustment, 
the ground to any desired 
depth, while it can be raised and secured above the 


#0 that the cutter will enter 


ground for convenience in passing obstructions, etc. 


A seed planter has likewise been pat- 
ented by the same inventor, with various novel features 
of construction and arrangement of parts, in which, by 
properly handling the valves, the hills may be made at 
any desired distance apart, thus adapting the machine 
both for drilling and planting. 


ooo 
MISCELLANEOUS INVENTIONS, 


A funnel stand has been patented by 
It 
is to be placed upon the counters in groceries, to receive 
and hold the funnels, and 
have to be held while pouring the sabstance to be done 


Mesers. James and John C. Colburn, of Altoona, Pa. 


is #0 made that it does not 
ip from the scale pan through the funnel into a paper 
bag or other package. 


A hub attaching device has been pat- 
ented by Mr. Walter A. Clark, of Chicago, Ill. It is ap- 
plicable to the ordinary form of vehicle wheel axle, 
with but slight changes to adapt the axles and hubs to 
the improved attachment, the object being to prevent 
the accidental displacement of the wheels, and supply 
tneans whereby the retaining nate upon the ends of the 
be 
will be thoroughly protected from sand and grit. 


axles may removed when desired, while the axle 


A pendant stem for watches has been 
patented by Mr, Fredrick W. Schimmel, of Murray, 


Idaho Ter 
dant is an externally threaded collar, placed movably on 


Combined with an internally threaded pen- 


the stem, 
the 


the stem 


and fitted to the threaded portion of the pen 


dant collar being notched on opposite sides, and 
being provided with pins for engaging the 
notches, the device being durable and intended to pre- 


vent dust from entering the movements 

A camera obscura has been patented 
by Mesers. Frank Sharpe and Harry E. Blake, of North 
Adams, Mase 
taking from small 


It is designed for the use of artists in 
pictures correct outlines enlarged to 
any desired extent, or for taking enlarged outlines of 
flowers, leaves, fruit, etc., and the apparatus has a mir 
a lens, a dark chamber, an adjust 
able swiveling lamp, and a curtain, with various novel 


ror, a focusing slide, 


letails of arrangement and combination of parte 


| duplex, steam and bywer type 





NEW BOOKS AND PUBLICATIONS. 


TABLES AND FORMULH FOR RAILROAD 
ENGINEERS. By B. H. Hardaway. 
New York: E. & F. N. Spon. 

This is a convenient pocket-book, furnished in con- 
junction with a transitman's blank note-book, intended 
to present formule and tables convenient for the civil 
engineer for railroad or field work, embracing also 
tables and examples relative to running transition 
curves. 


ACCIDENTS IN MINES. 
Sawyer. New York 
Sons. 

This book relates especially to accidents arising from 
falis of roofs and sides in mines of the North Stafford- 
shire (England) coal field, and gives detailed sections 


By Arthur Robert 
John Wiley & 


of the workable seams and an account of the system 
of timbering. The sections and plans have been re- 


produced with exactness to show how some of these 
accidents have been caused, and to point to different 
precautions in mines generally for their prevention. 
The illustrations are notably numerous and valuable. 





‘Business and Personal. 
The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line 
Advertisements must be received at publication office 
as early as Thureday morning to appear in next issue. 





The Railroad Gazette, handsomely illustrated, pub 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books, 

Wanted—To eel! patent for cigar bundling machine, 
issued Sept. 7, 1886. Address F. Theo. Karsch, 706 Spring 
Garden St., Philadelphia, Pa. 

E. L. Ransome, 8. F., Cal 

For Sale—Patent No. 315,652, cock for house service 
and street washer connections. By turning the cock the 
water from the street main may be opened to house 
alone, or to both house and street washer, or may be en- 
tirely shut off. F. M. Fogg, 12 Water St., Brooklyn, N. Y 


Concrete patents for sale. 


Wanted—Competent draughtemen, experienced in 
blast furnace and steel works construction. State ex- 
perience. Address G. 8. L., P. O. box 774, New York 

Small Metal Goods of every description made to order 
Die work, ete. E. C. Ivins, 5% N. 10th 8t., Phila., Pa. 

Machinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latest im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 32 Atlantic Ave., Boston, Mass. 

Friction Clutches from $2,25 on. J. C, Blevney, New- 
ark, N. J. 

Haswell’s Engineer's Pocket-Book. By Charles H 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vesseis, Mills, Limes, Mortars, Cements, etc. 0 
pages, leather, pocket-book form, #400. For sale by 
Munn & Co., %1 Broadway, New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

A Catechism on the Locomotive. By M. N. Forney 
With 19 plates, 227 engravings, and 0 pages. $2.50. Sent 
on receipt of the price by Munn & Co., #1 Broadway, 
New York. 

Guild & Garrison's Steam Pump Worke, Brooklyn 
N.Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 9% Liberty St., New York, have just is 


sued a new catalogue, in which are many new and im 














|} in carbon 


proved forms of Pumping Machinery of the single and | 


This catalogue will be 
mailed free of charge on application, 
Co., 


Presses & Dies. Ferracute Mach Bridgeton, N. J 


Nickel Plating.—Sole manufacturers 
odes, pure nickel salts, polishing compositions, etc 
“LAttle Wonder.” A perfect Electro Plating Machine 
Sole manufacturers of the new Dip Lacquer Kristaline 
Complete outfit for plating, etc 
Co., Newark, N. J., and 92 and & Liberty St.. New York 


cast nickel an 


Hanson, Van Winkle & | 
. ™ | Have you ever published an article in the SurrLement 


Iron Planer, Lathe, Drill, and other machine tools of 


modern design. New Haven Mfg. Co., New Haven, Conn 


Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Scl- 
ENTIFIC AMERICAN SUPPLEMENT sent to them 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica 
science. Address Munn & Co., Publishers, New York 

Matching Machines. All kinds Wood 
B. Rogers & Co., Norwich, Conn 


free 


Planing and 
Working Machinery. C 

Beach's Improved Pat. Thread Cutting and Diamond 
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct 


The Improved Hydraulic Jacks, Punches 


| Expanders. R. Dudgeon, % Columbia St., New York 
Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city 
Tight and Slack Barre] Machinery a specialty. John 

Greenwood & Co., Rochester, N.¥ See illus. adv., p. 2 


| Rose. 


Barrel, Keg, Hogsehead, Stave Mach'y. See adv. p. 364 


Catarrh Cured. 

A clergyman, after years of suffering from that loathsome 
disease, catarrh, and vainly tryiog every known remedy, 
at last found a prescription which completely cured and 
saved him from death. Any sufferer from this dreadful 
disease sending a self-addressed 
Dr. Lawrence, 2712 Kast 9th . New York, will 
the recipe free of charge 


stamped envelope to 


St receive 


For weak lungs, spitting of blood, shortness of breath, 
night sweats, and al! lingering cougha, Dr 
Medical 


Superior to 


consumption 


Pierce's “ Golden Discovery is a sovereign 


cod liver oll 
Wire Rope 


Trenton 


ty druggista. 
Wire Ff 
N.. 


remedy 
and Steel Wire 


Trenton Iron ¢ 


tope Tram 
J 
by Warner 


Iron 
ways ompany 
Lick Telescope and all smaller sizes built 


& Swasey, Cleveland, Ohio 


Wrinkles and Recipes 
FIC AMERICAN. A collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, Housekeeper. With a Color Tempering 
Secale, and numerous wood engravings. Hevised by Prof 
Thurston and Vander Weyde, and Engineers Buel and 
I2mo, cloth, $2.00. For sale by Munn & Co. #1 
New York 


Compiled from the Screwr1 


and 


Broadway 


and Tube | 


| chemical 
| when boiled with 


33) 





VETS 


HINTS TO CORRESPONDENTS, 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This ie for our 
information, and not for publication 

References to former articles or answers should 
give date of paper and page or number of question 

Inquiries not answered in reasonable time should 





——_ 





repeated; correspondents will bear in mind that | 


some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn 

Special Written Information on matters of 
personal rather than general interest be 
expected without remuneration 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each 

Books referred to promptly supplied on receipt of 
wrice 

Minerals sent for examination should be distinctly 
marked or labeled 





cannot 





(1) G. W. T. asks for a proper formula 
for making solid blue ink, or marking paste, to be used 
A Try the 


Shellac 2 ounces, borax 2 ounces, water 2 


with a brush for stenciling following 
x) OUNCES 
arabic 2 ounces, ultramarine sufficient, Boil the 
and some of the water till they 
solved, and withdraw from the fire. When 
tion has become cold, add the rest of the 
of water, and the ultramarine. When it 
with a stencil, it must be made thicker than when it is 


to be applied with a marking brush. 

(2) H. 8S. MeC. asks for a receipt for 
refining lard. A. The process for purifying lard com 
mercially requires a complicated apparatus 


gum 
borax 
are dis 
the 


‘ 


shellac in 


solu 


is to be used 


In an or 
dinary way lard may be purified by heating the melied 
fat with some sulphuric acid of 1°3 to 1°45 specific grav 


ounces | 





ity, when the fat will separate itself in a pure condition | 


from the impurities and membranous eu betances 


(3) J. W. P. asks how to polish amber 
mouth pieces of cigar holders, which have been scraped 


witha knife blade. A. By rubbing with whiting and 


water, and finally with a little olive oil well rubbed | 


with a piece of flanne) 


(4) F. J. K. asks for a short receipt for 
reducing gold of different degrees of fineness to a mass 
A. Melt 


well 


of a single carat throughout. the gold ina 


covered crucible and stir or shake 

(5) A. T. P. asks: 1. What is the best, 
or a good, cement for tableting writing paper? A 
a. The highest grade trane 


Try 
either of the following 
parent glue is soaked 10 minutes in water and melted to 
a thin solution, and 9 |b. of glycerine added to every 3 

It of 
cochineal glue, with about 5 


is colored with alcoholic solution 
b 


Crude 


lb. of glue, 
aniline or 
per cent glycerine 


Common 
Cc disso) ved 


disulphide to the consistence of mucilage 


gutta percha 


The materiale used in making this glue or cement for 
pads vary in grade, so that some experiment is neces 
sary to make a good preparation, 2. Is there any 


that will keep clothes from turning yellow 
A. We know of nothing 
to the We 
bleaching by exposure to sunlight 


sal soda ? 


that would not also be fabric 


would recommend 


injurious 


in preference to the use of any chemical, 


(6) W. J. F. 


asks for a receipt for clean 


ing black silk. A. See the Removal of Stains ang 
Grease Spots,” in Screntiric AMERICAN SUPPLEMENT, 
No, 158 

(7) H. M. G. asks: 1. Where can I get 
asphaltum solution, spoken of in the article Photo 


Zincotypes and Other Photographic Printing Methods 


for the Printing Press,"’ published in the Screnriric 
Amenican of July 24, 1886, page 407 Whatam I to 
ask for? A. From the receipt as given on page 49 
any druggist should be competent to make the prepara 
tion, otherwise apply to E. & H.T. Anthony, New 
York, giving reference, and they will supply it. 2 


with working drawings, descriptive of a large dynamo? 
A. 


working drawings for a large dynamo 


We have not as yet published any article containing 





(8) J. G. P. asks for a recipe by which | 


he can cause India ink to remain liquid, keep from 
spoiling, and be waterproof, in a word, a recipe for 
waterproof drawing ink. A. We know of no means by 
which, if any material be added to India ink, it can be 


made waterproof, but would suggest that the drawing 


itself be covered with a thin coating of the following 
Dissolve ® to #0 of 
tone, and then mix 40 parts of this solution w 


of thickly fluid colledion 


parts dammar in 180 parte of ace 


th “) parte 








(9) F. K. asks what coloring matter to 
mix with silicate of soda in order to obtain a white col 
ored paint? A. Try oxide of zinc It will mix readily 
with eilicate of soda 

(10) KE. 8. A. 8. asks for a receipt for 
making hair oi) the # not in the hair A 
Try the following: Castor o 0 per cent 
alcohol % pint, tincture cantharider 4 ounce, oll of 
bergamot 2drachms. Colora pale pink with alkanet 
root 

(11) E. W. M. writes: I have made a 
very good ink as follows: Water \& pint, extract of log 
wood §& grains yellow chromate f yraine 
but after standing a few days it gets eo that I 
cannot use it, Can you ts me how to ere re the 
difficulty? A. Itis one of the pec aritics of the inks 

| made with chromate of potash. You w find numer 
ous other receipte in ScrenTiric AMEKICAN SUPPLE 
ment, No. 157, of which the aniline black ink ja proba 
bly best eulted to your wants 

(12) M. E. W. asks: 1. What kind of 
oll is beet for oiling paper? O11] that le least liable to 
heat, and which will dry quickest? A. Use a boiled 
linseed oj) that ie rebolled with tharge, lead acetate 
zinc sulphate, and barnt amber, one ounce of each per 


What oll do makers of those old fashioned 


ored ol 


galion 2. 


CO coate us sacl 


A. Boiled linseed oll 


yellow as boatmen and 


cartmen used to wear? 


—— as =_ 


(13) E. O. E asks the best method of re 


polishing artificial eyes after being roughened by use 


A. The glase can be made smooth by the ase of molet 
emery, after which it ie polished with fine colcothar 
or rouge moistened with water, with rubbers of bat 


felt, finishing with a litle moistened patiy powder 





TO INVENTORS. 
forty years, and the f 


thousand applications for pa 


An experience of preparation 


more than one hundred 


tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere, A 
synopels of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 


which are low, in accordance with the times and our ex 


tensive facilities for conducting the business, Addreas 
MUNN &CO., office SCIENTIFIC AMBRIOAN, Wl Broad- 
way, New York 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 2, 1886, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 





Abdominal protector, L. J. Wing (51 us 
Alarm. See Burglar alarm. Door alarm. Fire 
alarm 
Ammoniacal liquor, concentrating, C. W. Lebell Mi 
Animal trap, J. Kemp a1 8 
Animal trap, J. J. Skinner 1807, 81.808, S61 Aly 
Auger, earth, C. A. F. Peters ie wl 
Axle and bub, vehicle, J. N. Harris S517 
Axle boxes, dust guard for car, D. 8. Btineon Mima 
Axle lubricator, J. N. Harria 1,78 
Axle skeinas, making, R. Gracey (r) Ww. 778 
Bar. See Folding clothes bar, 
Bath rubber, J. B. Laughton R51, 027 
Beading tool, 0. BE. Hildebrand 062.0006 
Belting, B. L.. Stowe (r) W777 
Bench dog, F. M. Fairchild 461 7 
Bicycle, Gibbons & Meneely 61,072 
Biackboard and map support, combined, H. EK. 
llayes S116 
Blasting earth, H. I. Bourne bi aw 
Boa holder, 8. Simmons M1, 
Board. Bee Wash board 
Boller. See Steam boiler 
Boneblack drier, 8. M. Lillie a) way 
Boot or shoe, J. J. Snyder AD) 
| Boots or shoes, half sole for, D. Hanks ih) Hs 
Bootes or shoes, toner sole for, H. Buckingham 1 nay 
Boots or shoes, revolving pad for cleaning the 
soles of, F. P. Buzzell M1787 
Bottle cleaner, KR. Robinson 1.7 
Bottle stopper, L. Atwood 851,700 
Bottle stopper, Hentechke & Brown 1,7 
Bottles, alarm for poison, M. Fulda Bh2 061 
Box. See Change and fare box. Fare box. 
Brake. See Car brake 
Brake rod handle, J. A. Brill 851,705 
Brick machine, Koch & Then 1,70 
Brick mould, T. W. Corby od 042 
Kristie bunching machine, A. C. Katabrook, 
851,008, 95). 
Brooder, EB. 8. Packard ih 
Broom shield, §. Kellogg M1777 
| Brush, commutator, C J. Van Depoole ware 
Brush, fountain or hydraulic, T. ¥. Seery 62.000 
Bucket, conveyer, H. W. Avery BATT 
Buckles, locking device for, 8. L, Waldman m2, 
Buildings, combined land anchor and lightning 
conductor for, G. Stites Ab) .814 
Burglar alarm, J. W. Hoffman B51,772 
Button, C. A. Pfenning Py 
Cable grip, C. A. Howe Woh 1 
Car brake, automatic, A. P. Massey 1,4 
Car coupling, J. A. Brill 1,7 
Car coupling, M. W. Coddington mT | 
Car coupling, J. H. Karies MAA 
Car coupling, G. J. Ferguson i.76 
Car coupling, P. Frank iwi 
Car coupling, W. V. heed M17 
Car coupling, J. P. Wilson aba, We 
Car seat, G. Harvey We 
| Car spring, Kh. Vore Min 
Car, stock, B. F. Williame Mie (va) 
Cars, draw hook for street, A. Kapp Bhi. 7A 
Carriage, child's, O. Unsicker MLAS 
Carriage top, F.C. Zanetti My2 ARG 
Carrier. Bee Hay carrie: 
Cartridge loading machine, W. Hill ion 
Cartridge shell trimming machine, ( A i 
Dimon i747 
Cartridge shells, apparatus for reloading, G.G 
Greenough 1 wil 
Chain, G. W. Megill 1, 
Chair. See Opera chair 
Chair and cot, convertible, W. Hl. Phillips 
Chair, convertible, H. H. De Pew (r) 
Change and fare box, automatic, Mangan & Wil 
Ron 8G) oy 
Chopper. See Cotton chopper 
Cigar bunching machine, ¥. C. ®malati¢ M2 2 
Cigar cutter, G. Ht. Pohl Aly haar 
Cireuit closer, U. B. Cox My? (4S 
Clamp. See Trouser clamp 
(leaner Mee Bottle cleaner 
Clock, electric alarm, Derrick & Brott R174 
Clothes line, frame, C. L. Williams 1.21 
(Coffin, Crane & Jewett wii 42 
Coffin handle, 1. W. Morgan id Ata 
Color or ink pad, J. B. Laughton i) WH 
Conveyer, Conger & Henderson Awe 
Cotton chopper and cultivator, J. Kh. P. Bhelton As) Al 
Cotton opener, I. Kitaon 1h 
Coupling. See Car coupling Phill eoupiing 
Crystalis, composition to attract dissolved, W 
Kornacher M1 270 
Cuff haap, J. W. Hollingsworth 1,774 
Cultivator, G. P. Heberting i707 
Cultivator, P. Kaiser M2 At 
Cultivator and pulverizer, H. ¥. Jones 1 wa 
Cutter. See Cigar cutter. Heel lift cutter. Meat 
cutter 
Dental engine hand piece, A. Weber MA 21 
Ditching machine, J. Dp. McAntia 1a 
Doll, speaking and singing, W. J. Lynd Aw 
Door alarm, N. J. Busby 1 am 
Door hanger, W. C. Wah! a6 47 
Door lock, sliding, C. J. Whitmore ¥2 
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Draught equalizer, J. Casey see Axle lubricator 


Draught equalizer, C 


: current regulator, automatic, 
currents from or to moving surfaces, Ge 
for taking, Kh. Mickemeyer 


Meat suspending hook, . 





KMiectrical ticket exhibiting machine, 
Klectro-magnetic and 


Biliptie spring, N. KE. Spauiding : 
Kee Locomotive engine Music leaf turner, J. KR. Baye on : 351,900 


mechanical, H. ¥. Ham- 
Kvaporating apparatus, 
Kvaporator, N. 5. Kice 


Vabric tarting implement, 
Organ and piano, combined, 


See Color or ink eve 


Vantaloons stretcher, 


Fences, machine for making wire, K. ' VP ape rs, receptac le for storing and preserving, i. 


Hee Clothes line frame 


pedal attachment for, J. Cray 


Furrower and coverer, J 


| Pipe, manufacture of, 
Planing machine, metal, G 
Gas, carburetor for enriching, N. Finck Planing machine, metal, 


Gas or fluid regulators, ye ke for supporting, M. G 


. Korsmeyer 
Gas lenditnn J. Stott P. Shelton 
Korsmeyer.. 

, metallic, J. Stanley (r) 
Plow, Howard & Gibbs 


(iloves, separable button for, 
Grafting implement, 





Baal Poultry drinking fountain, L. Smith 
(irain binders, adjustable locking device for, C 


Crain binders, cord holder for 


Privies, commodes, et« 








(prindatone tool holder, . 
Kail frog and switch, 
s feeder for machine, 


Halr curling device, 


Kailways, grip for cable, 
Railways, gripper for cable, 


. apparatus for operating the check reins Refrigerating machine, / 


Harness attachment, « 


Harvester, corn and cane, ). 8. Lenox, 


Hurvesters, cutting apparatus for corn and cane, 
Harvesting and husking machine, corn, J. / 


Harvesting machine, 
i. Berrenberg 
8. Hopper 
Kockwell 
Richards 


Heating apparatus, water 





Gleason 


Holsting apparatus, 


Grindstone tool hol ler 


Watch movement holder 
» Meat suspending hook . Schastey / 851,939 


Sewing machine bobbin inserting and ejecting at- 





Sewing machine hemmer, 





Hub attaching device, . 


Ships from sinking 
Hydrocarbon burner 
’ somand neck band troner, C. A. Fuller SOL T57 


regulating device for orchardt 


for preparing starch or flour, C. N. Waite 851 S00 


Knife polishing machine, S Sole buffing machines 


Sower and fertilizer 


Lamp, incandescent 
Lamp, Incandescent electric 
incandescent electrie 
Spring making machine 
Woodward 851.804 | cents. In ordering please 


Looms tor weaving bros take-up and let-off 


ors, sliding tug satrap holder for power, 'T 


1,779 | Stove, hot blast, M. Scovel 





Sugar in boxes, machine fur packing cube, Hersey 
. L.. Rehmitt (r) 10,780 & Winton 
jectric and elec tro-magnetic mac hine, Suspenders and spring button fastener, Smith & 
351,002, 351,008 | Marble ereesseoee . 
machine for making, W. EF. Doolittle 251,70 | Swinging gate, J. L. Talson........ 
Woodraff 202 | Syringe, G. H. Brinton 
Cairns ° $51,789 | Tanks, water suppiy apparatus for, Ww. 
Telegraph instrument, steno, W. A. Sotes 
Mining wedge or tool for brenking up coal, etec., C Telegraph key, M. K. Jenkins 
‘ oF 0519) | Telegraphy, quadruplex, Moffatt & Blakeney 
Booth 251,065 | Telephone, K. Kickemeyer 
Glassblowers’ mould. Temperature regulator, W. 8. Johnson 





251.791 | Tie. See Railway tie. 
Tile, roofing, E. Bennett 





P ... BRA | Toboggan, J. Paton 
. Derrick $51,965 | Tonic, L. D. Davis.. ‘ 
, manufacture of, J. Hare -. SANS | Toy motor, C. F. Ritchel... 
B51 0 | Toy, met Ruelius... 
K. A. Kemp .. 351,000 | Trace e . Bilger.. 
Schwesinger 351 808 | Train onc system. Kk. 8. Graver. 
551,824 | Transferring designs to surfaces from perforated 
| patterns, compound for, L. 
LL - Muller 351,851 | Trap. See Animal trap. Jaw trap. 
‘aati . 82,16 | Trieyele, J. Menry 
+» for waxing, A. HU Dingman P $51,748 | Tricycle, W. N. Smith 
Hicks . 951,980 | Tricycle seat, J. C. Zimmerman 





D. Morris ° 351.99) | Tube. See Water tube. 
Photographer's camera attachment, F. Collins.... 351.855 | Valise, extension, 8. G. Damren 
Photographic camera shutter, C, Prosch . 892.0% | Valve, engine, J. Ferguson 


461, Lape Valve for water pipes, air, J. W. Sloove. 


Valve, gate, W. Jackson 
Vats, gate for, F. Thau 
62 | Vehicle, C. Dinsmoor 
Vehicle seat, J. Steele 


C. O. Baxter 





'. Lewis 

. W. Bean 

W. Pond 
Klar ° 


Velocipede, T. Humber 


M. Dragoo 





Vent, barrel, F. Hopkins 


delivery apparatus, C. B. Vessels, former for sheet metal, C. 
$51,001 | Violin chin reat, W. V. Arthur 
. ffecting upward draught Wall paper, W. Campbell... 


351,731 | Walls, tool for finishing joints of brick, “* E. 


protector. Heel pro- Cross 


fy. Morse e 352,062 | Warps, machine for washing, dyeing, or sizing, F. 
automatic, C. Bubhrer 562,078 Turnbull 
automatic continuous, C Wash board, J. 8. Johnston es 
$52,079 | Washing machine, M. F. Mitchel... 


851,464 | Watch movement holder, M. J. Lampert........ e 
352.066 | Watch pendant bow, J. KR. Hare.. 
352,002 | Watches, stem winding device for, O. 








Cc. Netter... F 851,006 
D. Dougherty 351,901 | Water closet flushing valve, F. W. Kelly. 
T. O'Connell $51,907 | Water cut-off, rain, J. Severding. 
Conacher c Water gate, safety, R. Stretch oa 
: current regulator. Gas Water meter with revolving pistons, J. 
‘Temperature regulator. den (r) 
— 461,758 | Water pipes, air vent for, J.C. 
. Bridenthal ‘ 351,735 | Water tube, W. eo 
proof-taking, A. L. Eastin ... 362,049 | Waterer, stock, J. M. Dewey 


, L. Pfingst 
eae M. Rhodes 
Edmonson 





D 


combined, W. K. Doug: DESIGNS. 
351,751 
Penfold 852.000 Badge, W. H.W arner 
Tricycle seat. Vehicle seat Oil cloth, C. T. & V. BE. Meyer 
Wiednofft .. : ao1.959 | Picture or looking glass frame, 





Rug, Hirst & Robinson 
Tray, crumb, H. L. Palmer 
Wall paper, W. N. Peak 


° $51,002 Ww 
¢ . fat *ket c » V.N , 
M. Gunston.... BO1, 762 | itch or locket case, V. Nivols 
buttophole attachment for, W. | 
Ls a J 
451,802 | TRADE 
eutting mechanism for button- | 
1.760 Bustles, Canfield Rubber Company 
machine for grooving Carriages and carriage springs, < 
51.999 | Cement commonly known 
apparatus for preventing, J Knight, Bevan & Sturge 
sian | § ultivators, straddle row, C 
10 
Felts and felt boots and ie 
1.82 printers’, Huyck & Argersinger 
MSI Furnaces, cooking stoves, 
r 
P. Orne 35.004 Highland Foundry Company 
Kelly 851.778 Gloves and mitts, A. G. Jennings & > 
B51,77 
> sn) Hair invigorators, A. L. Smith 
2, 
1.900 Indian corn meal, Heffner & Co 
textile, or other fabrics, compound Lamps, lamp burners, and 
Upton 
959 (08 Liquid specific for heart disease, G 
: 352,002 
vegetable, C. W. Ste Perfumery, cosmetics, sachet powders, dentifrices, 
. ; 852.101 and hair dressings, B 
ra: oO 0 v "low Ce ; 
apparatus for dispensing, J. Brown 351,848 a ge gr aa 2 sen ees 
. teooks 559 (18 . belt, Dodge Manufacturing Company.. 
r, G. A. Fullerton. 52,087 Stays and corsets, E. Izod & Son 
a aTtoO ras) fi oi 
distributer, broadcast seed, waread composed in part 
351.08 wainer’s, W. B. Arnold 
5 x 
Optenber 25.9 (y Tobacco, plug, P. Lorillard & Co 
ttenberg ‘ 352,063 | 
Elliptic spring. Vehicle : 
62.018 any patent in the foregoing 
Graether 1.075 | issued since 1866, will be furr 


Stoves, fount tor vapor, H. H. Hall. 
cececceccee M26 | Stoves, furnaces, etc., grate for, D. BE. Bangs. 
Lubricator, Davis & MeDonough..... sesecces SADR 





Thill coupling, J. Mutchler . 351,882 


. 351,956 





Tobacco press, H, M. Guerrant... 





Trouser clamp and hanger, K. Crommer. 
os 362,08 | Truck for moving houses, J 
Goldsmith -»- 351,882 | Truck, railway car, H. Baires.. 
Permutation lock, J. H 








=) LATHES-<- 





| Vehicle spring, T. K. Bovans 
Vehicle, spring, W. Johnston 
| Vehicle, spring, J. W. Patterson.. 
Vehicle, two-wheeled, H. G. 
Vehicle, wheeled, W. B. Kelly. 
Vehicles, torsion spring for, B. D. Shaw 
Velocipede, ice, G. P. Hiler... 





"* 451.683 | paper. Agents wanted. Prof. 1IGNAZ BERGMANN, 





Velocipede, H. W, Libbey.. 
Velocipedes, pedal for, N. Merrill 
Velocipedes, speed and power gearing for, Linley 

i Me nscncvcenvacetadéqueese . 


. 851,872 
. 351,880 








. 851,873 
351 GR? 





Ventilator nae heater, R. 8. 
* use, combined machine for, C.D. Fish.. 351,880 | Vessels, centerboard for, R. M. Fryer 
Printing machine sheet 


. 872,007 nae Tee si — fo, : 
251,831 Print Your Own Cards! 
362,019 Press $3. Circular size $4. Newspaper size $44 


351,062 
351,962 





Wardrobe, portable, ¢ i. Glidden 








851,919, 851,920 | 
. 61,0 | SANITARY EXAMINATION OF DRINK 
251,040 | ing Water.—By Prof. E. R. Ange'!l. The odor of water 

. 851,814 | and how to detect it. Tests and their app ications. 






| Watering live stoe or trough » 351,852 


Wood bending and drying mac hine, 
Wooden plates, apparatus for cutting circular, I. 


——— _ 


351,774 | 


ssa.gn | Afdvertisements. 


351,770 [pside ray each insertion < « - 2: cents a line, 
Back Page, each insertion - « - $1.00 4 line. 
$51,811 | T he above are charges per agate line _ eight 
words per line. This notice shows the width of the |i1. 
352.016 | and is setin agate type. Engravings may head acy 
4 tisements at the same rate per agate line, by meas: 
ment, as the letter press. Advertisements musi |. 
received at publication office as early as Thursday m 
ing to appear in next issue. 





GET THE BEST AND CHEAPEST 


rant GPE RING mann, 





352,062 





SOLE AGENTS | WITFD STATES 


.. 851,790 J.A. FAY & CO.,, 


351,829 (Cincinnati, O..lo, U. 8. A.) 


12.063 | Exclusive Agents end Importers for the United States 








.. 851,799 | of the 


152, 0631 CELEBRATED 
o,0%|P ERIN BAND SAW BLADES, 


Warranted superior to all others in quality, Anish, 


. 851,69 pultgruaey of temper, and general durability. 
( 


rin w outwears three ordinary saws. 










—s anefact rere of Planing Machines and 
7 aaa ether Patent Wood Working Machinery. 
“ou | SEBASTIAN, MAY & CO’S 
.. 851,806 Improved Cutting 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits, Lathes on trial, 
Catalogues mailed on application 
165 W. 2d BSt., Cincinnati, O. 


PENMANSHIP CUIDE! 


Nickel plated; compels you to hold pen and hand 
properly while writin Sample, by mail, 10 cents, 4 for 
» Give ring sizes o ‘first and little fingers on slip 














351,922 | Fort Madison, Lowa. 






Type setting easy, printed directions. Send 
2 stamps for list presses, type,etc., to factory. 


KELSEY & CO., eriden, Conn. 











"MINERAL WOOL. 


351.046 A fire-proof angetetes ot heat and sound _— sand 
pron etre free. U.S. MINERAL WOOL, CO 


22 CORTLANDT STR EET, N.Y. 


est and best. Star Machine Company, 
| Buffalo, N. Y 


B51,871 } Bete FORGE and Blacksmith’s hand 
351,977 BLOWER, Hammelman’s Patent. The lat- 
| 


Nitrates and Nitrites. Lead and iron. Test for lead. 

Tests for organic matter. A valuable paper. Contained 

10,778 | in SCIENTIFIC AMERICAN SUPPLEMENT. No. 46°2. 

ug | Price 10 cents. To be had at this office and from all 
| newsdealers. 








OAT 








351,856, 351,837, 351,840, 351,841 | Whistle, electro-mechanical, ¥ 52,044 q | bl ejnn\ hark 
ftolling mills, overfeed receiver for wire rod, KE. 8. Winding fibers to form pr machine for, G. Uy curl eat e on Of 5 
351,838 RK. Holden : - 362,088 . vet eae pepe 
*, and mechanism for manufae | Windows, bracket for use in the draping of, J. C. ! * a a 
Warren Spofford 351,100 } 
Wire rods, apparatus for coiling, E. 851,839 | 
Wires and pipes, protecting D i SO Oo Wi 

Haddock 251,913 } 


351,815 | Christmas tree and other tancy decorations with Edison 


| : 
Lamps. We have a stock of assorted lamps ranging 


$52,008 | from y to 100 candle power, which may run by either 


batteries or dynamo. 

MAGIC LANTERN Electric Lamp and Battery 
price, complete, $40. 

*B’’ BATTERY and 6 candle lamp, complete, $7 
| Send five-cent stamp for finest electrical catalogue ever 


~~ Stont Meadowcroft Co.. 
Uthorized Agents of the EDISON Lap (0., 


82 FULTON STREET, 


P.O. Box 2411, NEW YORK. 


EXCELLENT BLACK COPIES of anything 
written or drawn with any pen and fluid ink by the 








"wane A UIC s 182 Se hipercrer. 


Autocopyist Co., 3 Thomas St., New York 





wor $1.50. Specimens 
of ewanty AMERICAN 
WOODS, displayed in 
Case. A single collection 
could not be made for ten 
times the money Cireu- 
lars free 
The Havens Cabinet, 
212 and 214 Pine 8t., 
Jersey City, N. J. 


ROCK DRILLS 
AIR COMPRESSORS, 
BOILERS, HOISTS, 


AND 
GENERAL MINING MACHINERY. 


Send for Illustrated Catalogue. 









10 PARK PLACE, N. ¥. 


A Printed copy of the specifications and drawing of | —~— ae 


patent! MACHINERY AND EDUCATION.—A 


» for % 


lecture by Dr. R. W. Raymond. pointing ovt some inter- 
date esting analogies between the evoluti »n illustrated in the 


pa of the patent desired, and remit y) growth of natural forms in the visible world and the 
. 351,820 dene 2 : jooeepe ce development and adaptation of the human mind and 
ormack 251,991 | Broadway, New York. Wealso furnish copies of patents | thought, as modified by environment and education. 
251.983 | &Tanted prior to [sey but , as the | Contained in SCI+- NTIFIC AMERICAN SUPI'LEMENT, No 
ee . . 525. Price 10 cents. To be had at this officeand from 
. | specifications, not being p » opied b 
ian & Cole 14S pecifications, not being printed, copied by ail newsdealers. 

K.P. Shelton ... 851,844 | hand - nn a _ 

Maloy 1,874 Canadian Patents may by the BdAa r rT > oe VY Stem 


inventors for any of the inventions named 
S51882 | going list, at a cost of $40 each. 
1806 | address Munn & Co., %1 Broadway, New York. 
351,504 | foreign patents may also be obcained. 





Other Flectro-Dynamie Co. 


fore- Of Arc and Incandescent lL.ighting. 


instructions | Electric Light and Vower. 


| Motors, Dynamos, Lamps, and Batteries in all varieties 
224 Carter St.. Philadelphia. 
iting Electrical Engineer. 





W.W. Griscom, Co 
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NOVEMBER 20, 1886. ] 


Scientific American. 
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- BOOKS | 


On Mechanical Drawing, Mechanical 


Engineering, Steam Engines, 
Boilers, Etc. 


LIST No. 1. 


Armengaud, Ameoroux and Johnson. The Prac 
tical Draughtsman’s Book of Industrial Design, and Ma- 
chinist’s and Engineer's Drawing Companion: A com- 
plete course of Mee hanical Engineering and Architec- 
tural Drawing. Illustrated by ov folio steel plates and 
5S) woodeuts. 4t0, k moroeco, $10.00 

Armstroug.—The ( onstruction and “Management of 
Steam Boilers. Lil. 12mo, 75 cents. 

Baker.—The Mathematical Theory of the Steam En 
gine. Ill. by numerous diagrams. I2mo, . 75 cents. 

A Practical Treatise on High Pressure Steam 
Including results of recent experimenta! Tests 
of Boiler Materials, etc., with a description of approved 
Safety A) yparatus, Stearn Pumps, Injectors and 
M illustrations. Svo, $5.00 

Bar A Practical Treatise on the Combustion of | 
Coal, ine luding descriptions of various Mechanical De- 
vices, for the Keonomic Generation of Heat, by the 
combustion of Fuel, whether Solid, Liquid or Gaseous. 
lll, 8vo, " . ‘ . : 

Burgh.—Prac tical Rules for the Pro 
Modern Ergines and Boilers for Land and } 














ortions 
arine pur- 
$1.50 | 


The Practical Model Calculator: 





nearly 
. ‘ . : ° ° ° $1.0 
iu.—A Practical Treatise on Mechanical Engi- 
neering comprising Metallurgy Moulding, Casting, 
Forging, Tools, Workshop Machinery. Mechanical Ma- 
nipaless mn, Manufacture of Steam Engines, 29 plates, 100 
BVO, « ° . 5.00 
r + Locorao itive Engine. Ills. 12mo, $1.0 
Davis,—A Treatise on Steam Boiler Incrustation, 
and Methods for preventing Corrosion and the forma- 
tion of scale. ills. 8vo, $2.00 
Edwards,—Modern American Locomotive Engines, 
their Design, Construction and Management A Practi- 
cal work oe Practical Men, by Emory Edwards, M.E 
d by 78 engravings, 385 pages 
.—A Catechism of the Marine Steam En- 
gine: for the use of Engineers, Firemen and Mechanics 
Ills. by 63 engravings, including examp!es of the most 
modern engines, 3d edition, revised and enlarged. mo, 
414 pages $2.00 
Edwards.--Modern American Marine Engines, Boilers 
and Screw Propellers. Their Design and Construction, 
showing the present practice of the most eminent Engi- 
neers and Marine Engine builders in the United States. 
3S large plates of the most recent American Marine En- 
gines, Boilers and Screw Propellers, 4to, $5.00 
Edwards.—The Practical Steam Enginee rs’ Guide in 
the Design, Construction, and Management of American 
Stationary. Portable and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves, and Steam Gauges. For 
the use of Engineers, Firemen and Steam Users. 
trated by 19 engravings, 420 pages, 12mo, 2D 
The above or any of owr Books sent by mail free of 
postage at the publication prices, to any address in the world 
Our large catalogue of Practical and Scientific Books, 
$5 pages, 8v0, and our other Catalogues (including a special 
one of books on Steam and the Steam Engine, Mechanics, 
Machinery. and Dynami al Engineering) and our circu- 
lars, the whole ee und feo branchof Science Applied to 


Architect, Miner and Millwright. Svo, 

















the Arts, sent free and free of postage to any one im any part 
of the world who wiil furnish us with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


The Tethat-Chemival Revel, Bok: 


Mov HBRBADY. 


The Techno-Chemical Receipt Book. 


Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Kdited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph 

Secretary of the Franklin Institute, Phila 
delphia, author ot “ Galvanoplastic Manipulations 1 
lustrated by 78 engravings, in one volume, over J) pages 
mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar 
let cloth, gilt. Price $2, free of postage to any address in 
the world. 

tPA circular of 32 pages, showing the full Table of Con- 
tents of this important Book, sent by mail, free of postage 
to any one in any part of the World who will furnish his 
address 


HENRY CAREY BAIRD & Co., 


Industrial Publishers, Booksellers, and Importers, | 


810 Walnut St,. Philadelphia, Pa., U. S. A. 
ICE-BOATS — THEIR CONSTRUCTION 


and management With working drawings, de a and 
directions in full Four engravings. showing mode of 
construction. Views of the two fastest ice-suiling boats 
used on the Hudson river in winter By H. A. Horefall, 

». Contained in SCIENTIFIC AMEKICAN BSUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail. 
ing and management of ice-boats. Price 10 cents, 


FOR SALE CHEAP. 2&0 nic, Motor | 
gine } for light work. FRENCH, Rochester, N. Y 


Bibb’s Celebrated Origina 


=° bs BALTIMORE 

s 2 FIRE-PLACE HEATERS, 
Z a a . . n upper and lo wer r ~~ a, 
a 
* - 39 andd4il t Street, 

a a Maret ban ey 


OF Send for Circulars. 





Its causes, and a new and suc- 

cessful CURE at your own 

‘ . y one who was deaf 
twenty eight Tres 


I nost of the noted 
( ‘ler himeael/ 





years 





oo ut in three 
months ‘ then ees of others Fu 
enigs 4 are sent n apy at 

PAGE, No il West ‘Bist St., New York City 


CONSUMPTION 


ANDLUNC “AND LUNG AFFECTIONS. C U P E D 


Home Treatment. A late discovery by acelebrated Ger- 
man Physician. Isa POSITIVE remedy in Every Stage. 
Treatise with directions sent PREE to any sufferer. 
Dr.W ° F.G. Noetling & Cv., 333 o Rest | amgen, Cone Cona. 


FOR EA SE AF 


THE 
SHIONED Earn Drums Perfectly 


Cc ‘8 PATENT RE VED CI 
Restore the Hearing, and perform the work of the natural 
drum, Invisible, comfortabie and always in position. All 
conversation and even whispers heard distinctly. Send for 
(llustrated book with testimonials, FREE. Adc aseeverenties 
EE SSS anseny, ew York, Mention this paper 


ELECTRICAL Edw. P. Thompson, Solicitor of 
8 Flectrical patents,5 Beekman St., | 


r sk Deposits to be held by the Madison Sq 


BL N y | client is satisfied with the work. Other- 
wise refunded. Write for testimonials and instructions 
= 

Instant relief. Final cure and never 

e@ returns. Noindelicacy. Neither 


knife, purge, salve or suppository. Liver, kidney 

and al! bowel troubles -especially constipation—cur- 

ed like magic. Sufferers will learn of asimpie remedy 
free, by addressing, J. H. REEVES, 7% Nassau St., N. Y. 


Econo- | 


For the | 
Mechanic and Manufacturer of Engine Work, | 


12mo, £2.00 | 


PIPE COVERINGS 


Made entirely of ASBESTOS. 
Absolutely Fire Proof. 
SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 
FOoOoT Hw. STs Sl... Ww. Y. 





BRAIDED PACKING, MILL BOARD, 
CHALMEHS-SFENCH CO., 


° Trop r rr +L ™ 

jICE-HOUSE AND REFRIGERATOR 
| Directions and Dimensions for construction, with one 
‘jllustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through 
out the year at a temperature of from & to a Con 
tained in SCIENTIFIC AMERICAN BUPPLEMENT No. 116, 
Price 10 cents. To be had at this office and of all news- 

ers. 


| 


CHEAPEST AND BEST 


Kolo ENGRAVING ©: 


67 PARK PLACE. NEW YORK 


TRATIVE AND 
OSES 


| 


| 





ENGRAVING FO & thaws 
2U RE 











FR 
pis jagic Last. Outfits wk 
HARBACH 4 00,, 809 Filbert St. Phileda., Pa. 


STEAM ENGINES. 


Horizontal 


| 


| and Vertical 
redging Machinery, 
our, Powe >» Sinte_and 
Fito Mill Mac ines y, Tur- 
ine Water Wheels. 


York Mfg Co., York, Pa, U.8. A. 











WITILERBY, RUGG & RICHARDSON. Manufacturers 
of Patent \\ ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupled 
by R. Ball & ©o.. Worcester. Mass. Send for Catalogue. 


MACHINE SHOP. 7 
| Thoroughly equipped with established business, both : LIFESHORT war WA ay 
new work and repairing, will be sold for less than tn- 
ventory, or rented with steam and water »pwer. Very 
desirable opportunity for a practical machinist with a 
small capital. Address for circulars, &£ 
0. A. BECKWITH, Collinsville, Ct 


Special Rubber Mould Work, , Bstimates 


NFLELD RUBBER CO., Bridgeport, Conn. 








CHAR T3ER’S 


CAS ENCINE. 


Zs Warranted equal to any in 
Power and Keonomy, and Superi 
/ or to all in Simplicity and Com 
pactness Gives an Impulse at 
every Kevolution 
H.H. LATHAM 
Chicago Agent, 115 Monroe Btreet 


Williams & Orton Mfg. Co., 
STERLING, ILL. 


GAS FURNACES 


| 


VIOLIN. OUTFITS 
Consisting of Violin Box, Bow, an 
Teacher, sent to any 
part of the United 
States on ito 4 days’ 
trial before buying. 













P. O. Box 148. 







Violin 
Outfits 





| REGENERATIVE 


nt $4, 88, 15 and@25 ench. send Stamp for 

Beautiful Lllustrated %-pag Catalogue of oe A new method of heating, by Frederick Siemens. Con 
Guitars, Banjos, Cornets, Flutes, Ptrings, ete tained in SCIENTIFIC AMERICAN BUPI'LEMENT No. 472, 
prices. Mail orders a specialty Cc. W. STORY. | Price 0 cents. To be had at this office and from all 
26 Central Street, Boston, Mass. newsdealers 





PULLEYS, HANCERS, PROGRESS MACHINE WORKS, 
FRICTION CLUTCHES. as Pari Piace, LX. 


RUBBER BELTING, PACKING, HOSE. 


Oldest and Largest Manufacturers in the United States, 
VULCANIZED RUBBER FABRICS 
For Mechanical Purposes, 
Air Brake Hose 
A Specialty. 

BUBBER MATS, 
RUBBER MATTING 




















AND STAIR TREADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 


JOUN H. CHEEVER, Treas., 67 » si ut St Bosto 
3. D Caranvan. Dei eiitose 167 Lake St., Chicago; %8 Chestnut &t., t 


” 


Branches Phila. 8&2 Summer St., 


ICE & REFRIGERATI NG ii. Somers. 
$10.00 to $50.0 





per night A | 7 YOU NEED a good work on Mechanical and Steam 
fet and pro Engineering, ask your Bookseller for 





fitable busi-| Reper’s Engineers’ Handy Book - 83.50 
ness. Magic Lanterns and Views of popular sub- On , ‘ 
pote Catalogues on application Part 1 Optical, 2) The Young Engineer's Own Book, - $3.00 
athemat 3 Oro ic s 
athematical Meteorological, 4 Mag lanterns, ets By Stephen Roper, Engineer, author of Roper’s Prac 


L. MANASSE, SS Madison street, Chicago, Ill. 


SABLE castines From sercia.. 
MALE & Cox 4 wen PAT 


tical Hand-Books for Engineers and biremen 
Sent by mail postage paid on receipt of price by 


Hawardad Meeks, 
PUBLISHER, 
8. E, cor. Walnut & Tenth Sts., Philadelphia, Pa, 


Descriptive Catalogues Free, 


(woRisHor RECEIPTS. 


rthe use of Manufacturers mt pes oe ca, and Beien- 
shed of 


m4 Amateurs. The bert late « ect pul 
col RTSHIP & MARRIAGE euch a wide variety of information 
ee rful Secrets Revelationsand 
Discoveries for Marr lor Single. se FikstT Sk&KIES.-Bookbinpding Candies Drawing 
curing Health, W t} | Hapy | KMlectr Metallurgy Engraving; Gilding Japanese; bh 


LEHIGH AVE & AMER 





(A, BIC OFFER. .) y2)%¢2:00 x0 


sive “Away, I 
Self-Ope paste we Washing Mn ines u want 
one send us ir name >, © ian aa 


The National ¢ 0, 2: 3 De ymt., N.Y. 


at once 






toall. This Handsome Box , tography, Pottery; Varnishing. etc ‘0 pages, with 
mailed for 1 Octa I a bes Poh : +} L AG ny | justrat ne #2.00 
a SFOOND Senivs.—Industrial Chemistry; Cements and 
MODEL and gq seviioCirmas, | 1i\e5;,(ontytieners, Mancncen a Wxtineres Inks 
Paper and Paper Mak* Pigments, Paint, and 
XPERIMENTA C.EJones&Bre, | fnxsic* "aver Mneme: Pm * $t.00 
; 


ya, Electrics, Fnameis and Giave 
lacquers and Lacduering 


TH SKIES A 


CINCINNATI, @. gee 
= WORK; SPEGIALTY, Mention this Paperg | frentl’ Lasbrieants, Mercor 














Mercury, Nickel, Bilver, Tir Vana 
- ee emuiicealin — | dium, Zine, ete. 440 pages. 15 tllostration« s2.00 
INFORMATION | Fourth Senses. Waterprooting; Pa 
Vor Leers of Steam Pumps ng Kmbalming and P reserving lan 
Van Duzen's Patent Steam rho ‘ ng Air and Water; Pumps ar 
No Packing ating Tint ing Kr fy 4 } 1 
Requires ) No Repairs or Sh ' ne -| ing; Percolating and Macerat Klect 
iN Care or Attendance ‘able reotyping; Bookt nding Straw-pin 
Can pump any kis f liquid; ever | *truments; Clock and Watch Me 
ready; no moving parts; all brass; can- | et¢ 
not clog por get out of order: fully tested - 4 
hundreds in daily ase; every pump guar oR Send for r complete Catalog . - 
anteed; not like cheap Pumps made | * woes 
of Iron; all sizes to 6 hh discharge . Ir lering sing ' a | ‘ or 
yrices from #7 upward: capacities from |, nfl ‘ eries '' w way — = — 
1) to 2.000 gallons pe war hex for what purp yee | - 
um pe MOUNN & 0.,361 KBrondway, 





wanted and send for Ca 
v 


AN DUZEN A I new York, on receipt of pric 


HOISTING ENGINES “07 


LIDGERWOOD MANUFACTURING ©0., 96 LIBERTY STREET, NEW YORK. 


HYDRAULIC FLANGED HEADS. 


OF IRON or STEEL, ror BOILER ann TANK MAKERS. 
Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTURING CO. 


SCHRANTON, FA. 
96 Lake Street, Chicago. 57 Oliver Street, Besten. 112 Liberty “treet, New York. 


TIFT. ‘Cinctanati, 0. 
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| 


| 





BALI. UNIPOLAR System of Klectric Lighting ts 
cheapest and best for Are or In« anaes ent For tnfor 
mation, guarantees, and estimate idress 

N ELTY ELECTION qe 
oth & Lecust sts, Dittindetphia, 


eo THE STEEL MANUFACTURERS 
OF rhe 


UNITED STATES OF AMERICA 
UNITED STATES NAVY DEPARTMENT, } 








WASHINGTON, ID). ¢ Aug. 21, bw bs] 

The attention of all steel manufacturers of the United 
Ste tates te hereny invited to the requiremetits of the Navy 
riment in the way of armor-plates and heavy gur 








ings, for the prosecution of work already authorized 
by Congress 

This advertisement invites all domestic manufactur 
ers of steel to specify, in competition with each other 
upon what terms they will engage to prepare for the 
production of and produce the forgings and armor 
required for modern ordnance and armored ships; and no 
bids will be considered exoept such as engage to produce 
within the Untted States either all the @un-steel or all 
the armor-plate wv both) «specified in this advertise 
ment; nor will any bid be accepted unless a 
by evidence satisfactory to the Department 
bidder is in possession of, or has made actual provision 
for, a plant adequate for its falillment 

Bids are hereby invited for supplying this Department 
with the under-mentioned material 












About 1410 tons of steel gun-forgings, of which about 
| B25 tonsa will be for gune of alx inches caliber, 70 tons 
for guns of eight inches caliber, and O12 tone for calibers 
between ten inches and twelve tnches (hoth inclusive) 

These forgings are t be deliver rough bored and 
turned, and when in that state the heaviest forging 
which enters into the construction of a gun of each of 
the desired calibers will be about as follows 

6-Inch ig tones 
» ° , 
Ww : Wig 
10K “* _ 
— ‘y 


l 
All these forgings must be delivered within the follow- 
ing times from the closing of a contract, vis 
Fe r6inch guna, 2 within one yeur, and the remainder 
within 18 months 


For & inch guns, within two yenrs 
For W inch and larger guns, within 2k veara 
Preference will be given for eartier deliveries 


Also, about 4,500 tons of steel armor-plates, to be of the 
best material and manufacture, shaped accurately after 
patterns to fit the form of each vessel for which intended, 
and of such sizes as may be required, varying somewhat 
as follows 

20 feet by & feet by 12 inches thiek 

17% feet by 6 feet by 17 Inches thick 

1ik¢ feet by 444 feet by 6 Inches thick 

There will also be thinner plates 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parte must be 
manufactured in sets, time of delivery of ach set, the 
chemical, physteal, and ballistic testa, which the metal 
must suetain in each case, and forall other particulara, 
apply to the Chef of Bureau of Ordance, Navy Depari- 
ment, Washington, 1D. ¢ 

Kach bid upon armor-plate must specify the time with- 
in which the bidder will engage to make delivery; and 
preference will be given to earliest proposed deliveries 
mals must bein duplicate, sealed and addressed 

ecretary of the Navy, Navy Department, Wagh- 
ington, D. ¢ the envelopes indorsed “ Proposal for 
steel gun-f rgings od armor.” 

They will be received at the Navy Department antil 2 
o'clock M. on the lth day of December, 1886, at which 
hour the opening of the bids will Lake piace 

he right is reserved to waive defects in the form of, 
and to reject any or all bids 

Ten per cent. of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as far as relates to articles of that class, shall 
nave been completed, 

Separate bids may be submitted for the @un steel and 
for the armor, if any Mmanulacturer 60 desires but bids 
covering both will receive preference, other things being 











« al 
Thin will be compared in twe 
First. Gun Forgings 
Second, Armor-plate 
And the total sum for which, and the time within 
which the whole of the matertal covered by each class 
will be produced and delivered will be alone considered, 
WILLIAM ©. WHITNEY 
Secretary of the Navy 


Ciasses 


NOTICE 
MAVY DEPARTMENT, 
W ASHINGTON, November 6, 196. 
The time fixed by the forewoing advertisement, dated 

August 21, Iss, for receiving proporals for eteel gun- 
forgings and armor-plates, viz. December 1, lit, in ex 
tended to 12 o'clock noon, March i, 6), at which hour 
the opening of the bids will take place 

WILLIAM ©. WHITTNEY 
Secretary of the Navy. 














LD 1/8 SPIRAL, STEEL CONVEYOR, 
eee Vent Washington ™t., Chicage, Il 


New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMBAICAN 6U PLEMENT, sent 
free of charge to any addrena. 


MUNN & CO.. #1 Rrosdway. N Y. 


THE CURTIS 
RETURN 
STEAM TRAP. 


For returning steam condensed up- 
der pressure automatically inte the 
botler, whether taken from above or 
below the botier lever, without loss 
or waste. Manufactured by 


THE CURTIS REGULATOR CO., 


BOSTON, MASS. 
General Agencies VM TAberty ™t., 
Phila lim Fifth Ave., Chieago; 210 
Minneapolis; 707 Market #t., Bt. Louis 


Send for Circular No. (9. 


The STATUE of LIBERTY, NEW YORK. 


N.Y No, 34 Bt 
Bo. 3d Bt 





The great work of Jarthoidi, the lareest statue ever 
erected by man, just inaugurated on Hedloe'a Intand 
New York Harbor, fally described The history of ite 
Inception, how the work wae carried out, chronology of 
the perations aod full engineering and popular details 
ant natruction, mode of eres nh, sive, thickness of 
metal, et« ru liuetrated by drawings, showing the 
work as mpleted. the elevation of the pedertal and 
framework, and the statue ae it appeared in process of 
coneatroction fontaine? in BOCTENTI FIC AMERICAN 
SUVPLEMENT, Ne “A rice Wi cents ! « hadon 
application roby mati, at thie Office and from alli news 
enlers 
VLAYS! PLAYs! VEAYS! VELAYS! 
For heading Clabes, for Amateur Theatricais, Tem- 
perance Piays, Drawing Boom Plnye, Fairy Plays Ethi- 


pian llaye. Guide Kooks peakers Pantomimer Tab 


lenux TAghet Magnesium tights, Colored Fire Burnt 

Cork, Thestrical Face WVreparations, Jariey'’s Wax 
rke, Wigs, Beards, Moustachen, Costumes, (Charades 

a ‘| iper Scenery New Catalogues ren 

rhe! rhrnt rHReEET! VRUE! 

( 


ontaining many novelties nl! deseription and prices, 
SAMUEL eee h A mak. 
38 &. t4th mt... New Vork. 


ESSENTIAL ELEMENTS OF PLANTS 
paper by Thos. Jamieson 


Olerurneing the quertion 
whether the reduction in the 


vumber of the chemical 


eunentio f plants has reached ite final limit, and 
presenting experiments t show that a further reduc 
tion seems demanded. Contained in®oar Tiki, Ament 
CA* BUPPL&EMr NT, Ne 524. Wrice cents lo be 


had at this office and from all newsdenlers 


HAND MACHINERY sssieisn 


DRY AIR REFRIGERATING MACHINE, 
Description of Hall's improved hurisontal dry alr refrig- 
erator, designed to deliver about W.0p ouvhe feet of 
cold alr per boar, when running at & epeed of 10) revolu- 
tions per minute, and capable of reducing the tempera- 


tare of # above to W lelow zero. With Bve Sgur 
showing plan and side elevation of the apparatus. at 
dliagrame illustrative of ite performance Ape in 


SOI eNTiFi« 
IG cents. 


AMERICA SUPPLEMENT, No. 25h, rice 
To be bad @ this office aad from af news 


dealers. 
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QWldvertisements. 


Inetde Page, ench insertion - + « 47.33 cent te Xo ies. 
ack Page, each insertion « « «- 

The above are charges per agate hine— we ane 
words per line, This notice shows the width of the line, 
and leet in agate type. Kugravings may hend adver- 
Lisementes at the same rate per agate line, by measure- 
ment, as the ietter press. Advertisements murt be 
received at publication office as early as Thursday morn- 
ing to appear in next jesue, 








LITTLE WONDERS. 


Fig. 6. 
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Tools for Emery Wheels. 
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And shaped Diamond Carbon Points, indis- 

pensable for Truing Porcelain, Hardened & 

sMteel, Chilled Iron, and Paper Calender iG 
“I Holle. Practical Mechanics and Paper Ma- 

@ hers osing them pronounce these Points a [2 

o 

# 

|? 


















i marvel ofthe age for eficiency and dura- 
bility, doing that which no steel tool can | 
do. After turning the Kolis, when inspect- 
od by 4 microscope, there is uo perceptible 
wear. They are tow extensively used in 
Holling and Paper Milis, both ln this coun- 
try and in Burope. 

The subscriber is “ Identified” with the 
“ fimery Wheel” trade since introducing 
the use of his Points and touls for the 
above purpore, Numerous componsite 
wheels and new industries have been creat- 
od where their’ value” has proved incal- 
vculable Diamond Points reground and 
sharpened Carbon Tools reset, and new 
Carbone farnished for the same. Also gla- 
siers’ diamonds reset, Send number of Tool desired to 


J. DICKINSON, 64 Naseau S&t., N. YY. 


PULLEyYs. 


Order from our “Special List.’ 


THE JOHN T. NOYE ~— OoO., 
BUF ALO, NM. ¥, 


MILL PROPERTY. 


LIGHT, POWER and SPACE to 
MENT ata wares 


Hituatod Ina ‘rived city in N. 70 miles from N. Y. 
City. Abundant skilled labor at ‘acon rates. Ha- 
pecially sult for wood-working business, for which 
machine work of every varioty would be added. Direct 
connection with HK. KH. by switch. For full particulars and 
terms, with diagram of premises, call or address 


J, WALTER THOMPSON, Park Kow, New York City. 





ICK-HOUSE AND COLD ROOM.—BY R. 
G. Hatfeld, With directions for construction. Four 
engravings. Contained in SCLENTIFIO AMERICAN BUP- 
VLEMENT, OO. WVrice 10 conta, To be had at this office 
and of all pewsdealers. 


for Amateure 
HOTOGRAPHIC OUTFITS 0: “cit 
Moroney ti Tel Spectacles, Barometers, Tharmom- 
5 Boe Ww, Wa vit. BY & CO.wiuccessors to R, 
. Beek, P A, Illus. Price List free to any address, 


are 


SHIELDS & BROWN 


Manufacturers and Sole Proprictora of 








For BOLLERS and STEAM PIPES 
Reduces Condensation ef Steam. 
YOR GAS AND WATER FIPS 
Prevents Sweating and Freezing. 
The Rent Non-Conductor of Heat and Cold | ~ the World 
Send for \Nluetrated desoriptive Cireular, and name this paper 
143 Worth Street, New York. 
76 and 80 Lake Street, Chicago. 


BCIENTIFIC AMERICAN SUPPLE. 

MENT Ane desired back number of the SciENTIFIC 
AMERICAN BUPPLEMENT can be had at this office for 
Wcents, Also to be had of newsdealers in all parts of 


the country. 
PGRAVING ( 
2orE Im 5: = 


‘Fike, [ov sTaTeD NDGA; 
BY DvRNew PROCESS « 
Send Greer sd ban for Specimens 


wm. Aa MAMMAIS 
Vrevidenee, UV. 1. (ark 44.) Six minutes’ walk Woat from station 
Original and Only Uuilder ef the 
HARRIS-CORLISS ENCINE, 
With Elarria’ Pat, Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 
Manual. By J.W. Hi, M.E. Price $1.26. 
APER. 


MENTION ‘THI8 rar 


PATENTS. 


MESSRS. MUNN & CU.,, in connection with the publi- 
ention of the SCIENTIFIC AMERICAN, continue to ex- 
amine lmprovements, and to act as Solicitors of Patents 
for Inventors 












in this line of Dusiness they have had forty one years 
experience, and now have wnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
Mtates, Canada, and Foreign Countries. Messrs Munn & 
(Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents All business intruated to 
them is done with special care and promptness, on very 
reasonable terms 

A parophiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
ovre them; directions concerning Labela, Copyrights, 
Designs, Vatenta, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Liwa, showing the coat and method of securing 
patents in ali the principal countries of the world. 


MUNN & CO,, Solicitors of Patents, 
31 Broadway, New York. 


BRANCH OFFICES,—No. G22 and #4 F Street, Pa- 
citie Building, near 7th Street, Washington, D, C, 
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EY EM ZORNS: 


PLASTIC STOVE-LINING. 


One of the most desirable articles for the 
household ever produced. Page d applied 
by any one at less than half the cost of brick 
linings, while it is far more durable. 

On nly one half the thickness of ordinary 
fire-brick is required, leaving more space 
for fuel. Suitable for all kinds of Stoves, 
Ranges, and Furnaces. 


ASBESTOS FURNACE & RETORT CEMENT, 
For Cementing Joints in Heaters, 
Stoves, Furnaces, etc. 

It will nctehrink; will stand any amountof heat; 
has no offensive odor; and prevents escape of gas 
and smoke. 

These articles are supplied ready for use in 5 and 
10 lb. caus; also in Kegs & Bbls. for manufacturers, 

riptive Price Liste free by mail. 


> __H. W. JOHNS WP'G CO., 
87 MAIDEN LANE, NEW YORK. 
CHICAGO, PHILADELPHIA, LONDON. 











yates 4 W000 Saw ti their SA BA' Ww sy 


y 
Ss A Wi Lumbermen to sen¢ 
full address for a copy Of Emerson's 
A of SAW. We are firatto aww 4 basen A 
AL Gas for heating and tempering Saws 
with wonderful effect upon improving their 
W Saainy and er enabling us to reduce 


g em Ada 
EMERSON, vee * & 60, ited.) 
‘ Beaver Falis, Pa- s 


GUN O20 


BEST IN THE WORLD. HAS NO EQUAL. Insist apon 
getting the “Champion”; if your dealer hasn't it, send to 
us. Bend 6 cents in stamps for Iiustrated 64. P; Cate ue 
of Guns, Kifles, Revolvers, Police Goods, &e. Katablished 1540, 
JOHN FP. LOVELL'S SONS, Manufacturers, BOSTON, BASS. 
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’ 
VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting \etters to the editor of the SCIENTIFIC 
AMERICAN On the question of the s opece of ice boata, de. 
monstrating how and why it is t these craft sal 
faster than the wind which propels them. Tllustrat 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
be bad at this office and from all newsdealers. 


SHEPARD'’S NEW 860 
Serew-Catting Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroli-aw Attac 
ments, Chucks, Mandrels, Twist 
Drills, Dous, ¢ ‘alipers, ete. 

Lathes on trial. Lathes on 

paymer 
: end for catalogue of Outfits 
for Amateurs or Artisans, 


Address H. L. Shepard, Agent, 194.E, 24 8t. Cincinnati, 0. 


Gap Lathe, $1%. 








ARTESIAN 


re Oil and Gas Wells, drilled 


ores er and 
Steam Drilling Machines for | 100 to 
0 ft, Send 6 cents for illustrated 


Piercev %e ums LenvatesOe. 


INTERNATIONAL INSTITUTE FOR | 
Liquefied Carbonic Gas. 


0. BRUNLER, 857 Broadway, New York. 
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Uséthe JENKINS STANDARD PACKING in the worst 


\Joint you have, and if, after following directions, it is not 


what we claim, WE WILI, REFUND THE MONEY. 
Our’ Trade Mark” is stamped on every sheet. None 


(genuine unless 80 stamped. §@*Send for Price List. 


TENEBINS BHROS., 


Wi John Stree..N.Y. 79 Kilby Street, Boston, 
13 Se. Fourth Street, Phila. 








OPPER TUBES 
BRASS BRASS 


Mention this paper. 








TE ES 
“ACME” 
Automatic Safety Engine. 

1, 2, and 4 horse power. Always 


ready. No engineer. No dirt. No 
notse. Cheap, reliable, economical 


Rochester Machine Tool Works, 


Rochester, New York. 





Mineral Lands Prospected. 
Artesian Wells Bored. Superior Stationary En- 
ines, specially adapted to Hectric Light purposes. 
Suilt by PA. DIAMOND DRILL Co., Birdsboro, Pa, 






ENGINES 


BOILERS 


of all sizes. 


Write for Circular and tell us what you want 
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y. 
New York Office 107 Liberty Street, 
Kastern Agents, Ht, CLARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. “No dan- 
wer ot burning tlues 








HARRISON CONVEYOR! — 
Han Sling 6faln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 


Sole 


Circa, } BORDEN, SELLECK a CO., { manu'Pers, } Chicago, Il 


MAGIC LANTERNS] 


xujer rn la 
2" EX ITIONS», a 


ble al. Also, 
Lanterns’ tor Home Amuse A a free. 
McALLISTE R, Mfg. Optician, 49. Nassau § St.Na¥ = 



















MA. ° 
Contractors and Builders, CabinetMakers and 
Jobbers in Wood or Metal, who 
have no steam power, can, by us 
ing outfits of machines, bid 


lower and save more money than 
by any other means for doing their 
work. Sold on trial. Liustrated 
Catalogue FREE. 
W. F. & JOHN BARNES CO., 
Aésren 1090 Baby 8t., Rockford, I 








Address JOHN A. ROEBLING’S SONS. Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


A New Drill Chuck. 
THE HARTFORD. 

No. 1 holds 0 to \% in. A ped 7. ro 
No. 2 holds 0 to .% in, 

cw” It cannot be jae — 
THE CUSHMAN CHUCK CO., 

Hartford, Conn, 
Or any dealer in machinists’ Tools. 























“= LIGHTNING GRIP WOODWORKERS’ VISE. 


E.&K. PATENT.» 
T. C. MASSEY, Sole Maker, 15 South Jefferson Street, Chicago, Ill. 


‘ion FOR CIRCULAR. 





Best in princi 
An — ual 





GAS ENGINES. 


@, workmanship, and materials. 
small Motor adapted to all uses. 


When the motor is not at work, the expense of running it ceases. 
Simple. Safe, Economical, Durable. No extra insurance. 
Four sizes: 1 H. P., 4H 

hese Engines are pecially oaired for Gasoline Gas for country use. 


1 man power, and Dental Engine. 


ustrated Catalogue. 


ECONOMIC MOTOR CO., 


Office and Salesrooms, <- « 


34 DEY ST ., ™. ¥. 











[ NovEMBER 20, 1886. 
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‘THE AMERICAN SELL TELEPEONE Cf, 


95 MILK ST., BOSTON, MASS. 








| This Company owns the Letters Patent 
| granted to Alexander Graham Bell, March 
| 7th, 1876, No. 174,465, and January 30th, 
| 1877, No. 186,787. 
| The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
|by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


THE COPYING PAD. —HOW TO MAKE 


and how to use; with an engraving. Practica! directions 
| how to prepare the gelatine pad, ard also the aniline ink 
| by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No 
438. Price W cents. For sale at this office and by al! 


newsdealers in all parts of the country. 


EVERY USER OF MACHINERY 


SHOULD LEARN 


How to Use Loose Pulleys. 


Useful information on this price 
is given in our’ ogue No, 5.’’ 
Sent free to any addrean 

VAN DUZEN & TIFT, Cincinnati, 0 





Scientific American 
The Most Popular Scent Paper in the World, 


Only $3.00a ¥ +i clud di e . 
nly $3. “35 Numbers ing Fes Fomage Weekly 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the ScrenTiFic 
AMERICAN a popular resume of the best scientific in 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 

possible abstruse terms. To every intelligent mind, 
| this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
| every community where it circulutes. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clabs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
| seldom goes astray, but is at the sender’s risk. Ad- 
dress ali letters and make all orders, drafts, etc., pay- 


ble to 
xe DLUMI & CO., 
36! Broadway, New York. 
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| Scientific American Supplement. 
This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology,’ Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
| Chemistry, Electricity, Light, Heat, Mechanical Engi- 

neering, Steam and Railway Engineering, Mining, 
| Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
|my, Biography, Medicine, etc. A vast amount of fresh 

and valuable information pertaining to these and allied 

subjects is given, the whole profusely fllustrated with 
| engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 

ERICAN and one copy of the SUPPLEMENT, both mailed 
"| tor one year for $7.00. Address and remit by postal 
| order. express money order, or check, 

MUNN & Co.. 361 Brondway, N. Y., 
Pablishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
| the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
| by post direct from New York, with regularity, to sub- 
| seribers in Great Britain India, Australia, and all other 

British colonies ; to France, Austria, Belgium, Germany, 

Russia, and all other European States; Japan, Brazil, 

Mexico, and all States of Central and South America. 

Terms, when sent to foreign countries, Canada excepted, 

| $4, gol4, for SCIENTIFIC AMERICAN} oné year; $9, gold, 

| See both SCIENTIFIC AMERICAN and SUPPLEMENT for 

| ne year. This includes postage, which we pay. Remit 

by postal or express money order. or draft to order of 
MUNN & CO. #1 Broadway, New York. 


‘(PRINTING INKS. 





F HE “Scientific American” is printed with CHAS 


ENEU JOHNSON & CO."S INK. Tenth and Lom’ 
bard Sts., Phila., and 47 Rose St., pop, Duane St,, N. Y 












